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PRE FACE to the FIRST EDITION. 


EFORE the Reader enters upon this 
Work, it will not be i improper to give 
him the following information concerning it. 

A few years ago, many gentlemen, of the 
firſt eminence in the law, formed themſelves 
into a Society, for providing annuities for the 
widows of all ſuch perſons in judicial offices, 
barriſters, civilians, and ſolicitors, as ſhould 
chuſe to become members. A plan was agreed 
upon and printed ; but, ſome doubts happen- 
ing to ariſe with reſpect to it, the directors 
. reſolved to aſk the opinion and advice of three 
gentlemen, well known for their {kill in cal- 
culation. This occaſioned a further reference 
to me; and the iſſue was, that the plan be- 
ing found to be inſufficient, the whole deſign 
was laid aſide. 

About the ſame time, ſeveral other ſocte- 
ties were formed with the ſame views ; but 
all on plans alike improper and inſufficient. 
Finding, therefore, that the public wanted 

EAN + op | infor- 


rection and aſſiſtance 00. 
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information on this ſubject, I was led to un- 


dertake this work; imagining, that it might 


be ſoon finiſhed, and that all I could ſay 
might be brought into a very narrow com- 
paſs. But in this I have been much miſtaken. 
A deſign, which I at firſt thought would 
give little trouble, has carried me far into a 
very wide field of enquiry ; and engaged me 
in many calculations that have taken up much 
time and labour. I ſhall, however, be ſuffi- 
ciently rewarded for my labour, ſhould it 
prove the means of preventing any part of 
that diſtreſs, which is likely to be hereafter 
produced by the ſocieties now ſubſiſting for 
the benefit of widows. I have proved the 
inadequateneſs of their plans, by undeniable 
facts and mathematical demonſtration.—T 
Have, further, given an account of ſome of 
the beſt plans, that are conſiſtent with a ſuf- 
ficient probability of permanency and ſuc- 
ceſs. Should, therefore, any of theſe ſo- 
cieties determine to reform themſelves ; on 
ſhould any inſtitutions of the ſame kind be 
hereafter eſtabliſhed, they will here find di- 


In 
(a) I have lately learnt, that Mr. Cadell, the publiſher 


We this work, and alſo Mr. Becket, Bookſeller in the 


Strand, 
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In Queſtion VI. Chap. I. a general me- 
thod is deſcribed of finding the values, in 


fingle 


Strand, are commiſſioned to deliver in London, printed 
accounts of the ſcheme of a ſociety, eſtabliſhed five 
years ago at Amſterdam, for granting annuities on ſurvi- 
vorſhip.— I cannot ſatisfy my own mind without intra- 
ducing here, though an improper place, the following 
remarks on this ſcheme, 

From the ſolution of Queſtions I. and IV. in the Firſt 
Chapter of the following Work, it may be gathered, that, 
(reckoning intereſt at 34 per cent. and the probabilities of 
life as they are in Tables III. IV. and V. in the 4þ- 
pendix) the value of an annuity of 1 /. for life, to be en- 
joyed by a perſon aged 20, provided he ſurvives another 
perſon aged 60, is 8/. 16 5. 64. in one preſent payment; 
and 18s. 64, in annual payments, during the two joint 
lives : the firſt payment to be made immediately. A /mglz 
payment, therefore, of 130 florins, entitles to an annuity 
of 15 florins; and an annual payment of 110 florins, to an 


annuity of 119 florins; and both together, to an annuity 


of 134 florins. If the annual payments are to be made, not 
during the joint lives, but during the whole continuance 
of the oldeſt /ingle life, they will, together with the ſingle 
payment, entitle to an annuity of 144 florins, But this 
ſociety promiſes, for theſe payments, an annuity of 100 
Florins, if the oldeſt life fails in the firſt year after admiſ- 
ſion; 200 florins, if it fails in the 2d year; 300 florins, if 
it fails in the third; 400 florins, if it fails in the th; and 
5oo florins, if it fails in the fifth year, or at any time af- 
terwards, It is, therefore, evident that the ſcheme of 
this ſociety is, in this inſtance, groſsly defective. There 
are other inſtances in which it is even more defective ; 
and the whel; of it, like the ſchemes of moſt of the Lon- 
don ſocieties, appears to have been contrived by perſons 
who had no principles to go upon. And yet it has been 
much encouraged. Many have entered themſelves into 
it from different parts of Europe; and the printed plan 
acquaints us, that. it is now in poſſeſſion of an annual in- 
* come 


- - 
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ingle and annual payments, of all life-annui- 


ties which ate to begin after a given term 
of years; and, in the 4th Section of the 2d 


Chapter, the plans of the ſocieties for grant- 
ing ſuch annuities are particularly conſidered, 
and proved to be extremely deficient. 
Indeed, the general diſpoſition which has 
lately ſhewn itſelf to encourage theſe ſocieties, 
is a matter of the moſt ferious concern ; and 
ought, I think, to be taken under the no- 
tice of the Legiſlature. The leading perſons 
among the preſent members, will be the ft 
annuitants; and they are ſure of being 
gainers: and the more inſufficient the ſcheme 
is, on which a ſociety is formed, the greater 
will be the gains of the firſt annuitants. 
'The ſame principle, therefore, that has pro- 
duced and kept up other b#4bles, has a ten- 


come of 200,000 florins, What diſappointment then muſt 
it in time produce ? It is provided by its rules, that 
the terms of admiſſion ſhall become Teſs and leſs advan- 
tageous, the longer it has ſubſiſted; juſt as if the value 
of the annuities it promiſes depended, not on the proba- 
bilities of life, and the improvement to be made of mo- 
ney, but on the age of the ſociety.——1I have taken no- 
"tice of a ſimilar abſurdity in the rules of our. own focie- 
ties. But if Beaſy to fee what is meant by it. 


Holland, any information for thoſe who may want to 
know more of this ſociety. But indeed I ſhould be ſorry 
to find it much enquired after in LoxDox. 


dency 


Mr. Cadell can procure from his correſpondents in 


1 4 4 * os - * + . 
* e + . - 13 . q « ey 7 0 
2 l * WES Tx. . be 2 *. , 
= EY n r 8 . L Lig. ERR. oo 
2 N n = F 8 I" %e Y = 
* wo <4 >> AA a 2 . P 
* N 


FIRST EDITION. xiĩi 


dency to preſerve and promote theſe; and, 
for this reaſon, it is to be feared, that, in the 
preſent caſe, no arguments will be attended 
with any effect. The conſideration, that 
«© the gain made by ſome in theſe ſocieties, 
„% will be ſo much plunder taken from 
„ others,” ought immediately to engage all 
to withdraw from them, who have any regard 
to juſtice and humanity; but experience 
proves, that this argument, when oppoſed to 
private intereſt, is pt to be too feeble i in its 
zofinence: rogommotn 26: l 7 

It cannot be ſaid with Precise how long 
theſe ſocieties may continue their payments 
to annuitants, after beginning them. A con- 
tinued increaſe, and a great proportion of 
young members, may ſupport them for a 
longer time than I can foreſee. But the 
longer they are ſupported by ſuch means, the 
more miſchief they muſt occaſion.— 80, a 
tradeſman, who ſells cheaper than he buys, 
may be kept up many years by increaſing 
buſineſs and credit; but he will be all the 
While accumulating diſtreſs; and the longer 
he Was at ben more extenſive mia he will 
produce at laſt. 15 


In 
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In the W end of the firſt Chapter. 1 
have ſtated very particularly, the method of 
computing the values of aſſurances on lives 
and ſurvivorſhips, in all caſes where no more 
than two lives are concerned: and, in the 
2d Eſſay, I have pointed out a conſiderable 
error, inte which there is danger of falling in 
computing” ſome of theſe values. The ſo- 
cieties and offices for tranſacting buſineſs in 
this way, are very uſeful ; and it is neceſſary 
that they ſhould go upon the beſt principles, 
and poſſeſs all the information that can be 
given them. 

But there is no part of f this __ in which 
the public'is ſo much concerned, as the 3d 
Chapter. It will be there proved, that had 
the ſums-raiſed' for public ſervices: fines the 
RxevoLrvT1oN, been much greater than they 
have been; the increaſe of the public debts 
to their preſent ſtate might have been pre- 
vented in the eaſieſt manner, and at a trifling 
expence. A method, likewiſe, of reducing 
within due bounds theſe debts, heavy as they 
now are, will be propoſed.— All competent 
judges will} Þ believe; fee; that this method, 
being founded on the moſt perfect improve. 
ment that can be made of money, is the moſt 


expe- 
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expeditious and effectual that the natures f 
things admit of. Nor, in my opinion, if the 
nation is not yet too near the limit of its re- 
ſources, can there be any good reaſon againſt 
carrying it into execution. —— It is well 
known, to what prodigious ſums, money, 
improved for ſome time at compound intereſt, 
will increaſe (a). A ſtate, if there is no miſ- 
application of money, muſt neceſſarily make 
this improvement of any ſavings, which can 
be applied to the payment of its debts, It 
need never, therefore, be under any difficul- 
ties; for, with the /malleft ſavings, it may, in 
as little time as its intereſt can require, pay 
off the /arge/# debts. 12 


In the fir /# Eſſay I have made many obſer- 
vations on the expectations of lives, the per- 
nicious influence of great towns on health, 


(a) A penny, ſo improved from our Saviour's birth, as 
to double itſelf every 14 years, or, which is nearly the 
ſame, put out to 5 per cent. compound intereſt at our 
Saviour's birth, would, by this time, have increaſed to 
more money than would be contained in 150 millions 
of globes, each equal to the earth in magnitude, and all 
lol gold. A /hilling, put out to 6 per cent. compound 
intereſt, would, in the ſame time, have increaſed to a 
greater ſum in gold than the whole ſolar em could hold, 
ſuppoſing it a ſphere equal in diameter to the diameter of 
Saturn's orbit. And the earth is to ſuch a ſphere, nearly 
as half a ſquare foot, or a quarto page, to the whole ſur- 
face of the earth. 


and 
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and manners, and population; the increaſe of 
mankind; and other ſubjects in the doctrine 
of Annuities: and Political Arithmeticxk 
In the Laſt Eſſay I have ſtated carefully the 
proper method of forming Tables of the pro- 
babilities of human life, from given obſerva- 
tions: And, in the Appendix, beſides ſeveral 
new Tables, 1 have thought it neceſſary to 
give Mr. Simpſon's Tables of the values and 
expectations of Lox DON lives; and all the 
dther Tables which can be wanted in the 
peruſal of this work. I have alſo, in the 
Appendix, given the Demonſtrations of tlie 
Anſwers. to the Queſtions in Chap: I. Theſe 
Demonſtrations I have choſen to keep out of 


ſight in the body of the work, in order to 


avoid diſcouraging ſuch readers as may be 
vnaequainted with mathematics, 

| Upon the whole. A great part of this 
work is, I believe, new; and I am in hopes 
alſo, that it will be found to contain ſome 
improvements in thoſe branches of philoſo- 
phical enquiry, which are the een of 1 it. 
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PREFACE to the Tyird EpirttioNn. 


HAT favourable reception of this 
Work, which has occaſioned the pre- 
ſent Edition of it, ſo ſoon after two former 
editions, is ſuch a proof that it has been of 
ſome uſe to the public, as amply rewards 
me for the attention and labour which I have 
beſtowed upon it. In reviſing it on the pre- 
ſent occaſion, I have been anxious about im- 
proving it as far as poſſible. Several addi- 
tional facts and obſervations have been in- 
ſerted in different places, particularly in the 
firſt Eſſay and the Poſtſcript to it.—That 
part of the ſecond Section, Chap. II. which 
treats of the Scorch eſtabliſhment, has been 
new compoſed, and carefully accommoda- 
ted to the more accurate information con- 
cerning it, with which I have been favour- 
ed.—The 15th and 16th Tables in the Ap- 
pendix are likewiſe additions, which I have 
b taken 
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taken this opportunity to make to this Trea- 
tiſe (a). The latterof theſe Tables gives the 
values of annuities on the /onge/t of two lives, 
according to the mean probabilities of life, 
between London and the Country; and tho' 
theſe are values which every one may, with- 
out difficulty, calculate for himſelf, from 
the values given in Table VII. of joint lives, 
yet I have choſen to ſave thoſe who uſe this 
work that trouble, and to lay before them in 
one view, the values of annuities on lives in 
all caſes of #wo lives. The occaſions for 
finding the values of annuities on three lives 
are much leſs frequent ; and, therefore, I 
have thought no more neceſſary in this in- 
ſtance, than to recite at the end of the Ap- 
pendix the rules by which they may, with 
eaſe and tolerable exactneſs, be determined. 


The SUPPLEMENT is an addition which 


was made to the /econd edition.—The obſer- 
vations in it on the preſent ſtate of our po- 
pulation I have enlarged and extended by a 
few notes; and, particularly, the Poſt/cript 
beginning in page 379.—This is a very ſeri- 
ous and important ſubject. If, indeed, there 
has been that diminution of our people which 


(a) The three firſt Tables at the end of the Supplement 


have been alſo now firſt inſerted in this work. 


the 
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the evidence I have produced ſeems to prove, 
it muſt alarm every one who wiſhes well to 
his country, and it ought to engage the im- 
mediate and vigorous attention of govern- 
ment. A well-known writer, Mr. AR- 
THUR YoUNG, and ſome other ingenious 
perſons, differ from me on this point; and 
I wiſh I could be convinced by their argu- 
ments. But hitherto all my enquiries have 
ſerved only to confirm me in my firſt con- 
viction. Several great manufacturing towns 
have, I know, increaſed ; but theſe are no- 
thing to the whole kingdom ; and even by 
their increaſe, our population may, on the 
whole, have loſt more than it has gained. — 
In truth; it would have been ſtrange if our 
numbers had not been declining ; for I can 
ſcarcely think of any great cauſe of depopu- 
lation, which has not for the laſt 80 years 
been operating among us. I think myſelf, 
however, obliged to Mr. Young for his re- 
marks. The anſwer which I would give to 
the chief of them may be learnt from the 
notes in page 183, and 375 (a). 

The laſt pages of the Supplement have 
been occaſioned by accounts which I receiv- 


(a) See likewiſe the ſecond edition of the Appeal to the 
Public on the Subjeft of the National Debt, page 86, &c. 
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ed while this edition was in the preſs, and 
which came too late to be inſerted in their 
proper places. | 

The prodigious traffic now carried on in 
Life-annuities, and the rage for forming and 
encouraging Annuity Schemes, which has for 
ſome time been ſpreading through the king- 
dom, has rendered the information which I 
have meant to convey in the following work 
particularly neceſſary. And I have had the 
pleaſure to obſerve that it has been attended 
to. Several of the Annuity Societies in 
London have been diflolved ; and there is 
reaſon to hope, that thoſe which till re- 
main will not be able much longer to ſup- 
port themſelves on their preſent plans, in 
oppoſition to the evidence of demonſtration, 
and the calls of juſtice and humanity. 


Theſe Bubbles, however, are of little con- 


ſequence, compared with that GRAND 
NATIONAL EVIL, Which is the ſubject of 
the ſecond chapter of this treatiſe. This is 
an evil on which I could not imagine, 
that any ſuch efforts as mine would make 
any great imprefſion. Perhaps, indeed, 


the united efforts of all the independent 


part of the kingdom would now be too 
1 
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weak to ſave us from the diſtreſs with which 
it threatens us. 


Much has been ſaid for ſome time of 4 
plan mentioned in PARLIAMENT, at the 
end of the laſt ſeſſion, for paying off the 
NATIONAL DEBT. This raiſed ſome ex- 
pectations; and, I will beg leave here to 
give a brief account of it. 


After providing for all the current ſer- 
vices, there remains this year a ſaving or 
overplus of 1,200,000/. With this ſum, and 
a profit of 150,000 J. from a Lottery con- 
fiſting of 60,000 tickets, (by a ſcheme ſimi- 
lar to that deſcribed in the note, page 159, 
of the following work) a MILLION AND A 
HALF of the 3 per cent. annuities, purchaſed 
at 90, will be paid off (a). When this was 
propoſed to the Houſe of Commons, it was 
at the ſame time declared, that it would be 


(a) This ſcheme, applied to the purchaſe of the Long 
Annuity inſtead of the 3 per cents. would have gained con- 
ſiderably more for the public; and at the ſame time 
given equal profit to the ſtock-holders. The reaſon of 
this is, that the market price of the long annuity has 
for many years been conſtantly 5 or 6 per cent. below its 
true value, compared with the price of the 3 per cents. 
ſo far, it ſeems, do the good people in the Alley look be- 


yond 88 years, the preſent term for which this annuity 


15 payable, 
b 3 the 
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the COMMENCEMENT OF A PLAN FOR 
PAYING OFF THE NATIONAL DEBT; for, 
if no extraordinary ſervices ſhould call for 
any other application of the public ſurpluſſes, 
the ſame payment increaſed by the intereſt 
of former payments, is intended to be made 
every year while the. peace laſts: And thus, 
reckoning compound intereſt at 3 per cent. 
SEVENTEEN MILLIONS Will be paid off du- 
ring a peace of ten years. 


On this plan I will take the liberty, with 
all the deference which becomes me to the 
ſtation, abilities, and character of the propo- 
fer of it, to offer the following remarks. 

1ſt, It implies, that there is to be a Lot- 
tery every year during the whole continuance 
of peace.——Formerly, lotteries were expedi- 
ents for procuring money on more advanta- 
geous terms, to which government had re- 
courſe, when preſſed by the neceſſities of 
war. They are now, it ſeems, to be eſta- 
bliſhed as permanent reſources never to be 
given up or ſuſpended. This muſt ſhock 
every perſon who is duly acquainted with 
the miſchief occaſioned by lotteries, parti- 
cularly among the lower clafſes of people. 
The rage for gaming threatens the ruin of all 

£1) that 
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that is virtuous and manly among us. It is 
increaſing faſt, and wants not to be foſtered 
by government. 
2dly, The ſurplus of the preſent year is 
in part the effect of ſome extraordinary ſav- 
ings in the laſt year, which cannot be ex- 
pected another year: And, I believe, that 
thoſe who are beſt acquainted with this ſub- 
ject, muſt be ſenſible that there is no ſuffi- 
cient reaſon to expect, while the augmenta- 
tion of the navy is continued, a conſtant 
ſurplus of ſo much as a MILLION per ann. 
I mean this on the ſuppoſition, that the pro- 
duce of the Sin&ing Fund will continue what 
it is taken for this year, and what it has been 
4 the laſt three years, or 2,600,000 J. But this 
| is certainly. more than can be depended on. 
* * The difficulties of the Eaſt India Company; 
f the ſtagnation of credit which has lately 
f diſtreſſed the public, and many other cauſes, 
may poſſibly occaſion Deficrencres. Should 
there, however, be even an zncreaſe, it will 
be owing, I am afraid, to a very bad caule : 
I mean, an increaſe of our importations pro- 
ceeding from luxury, and turning the balance 
of trade againſt us ; and, conſequently, drain- 
ing the kingdom of its ſpecie, and leaving it 
b 4 more 
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more and more to the precarious and dan» 
gerous ſupport of paper-money. But, 

3dly, Let the ſurplus of the public revenue 
prove what it will, there is too much proba- 
bility that, even during the continuance of 
peace, ſome emergencies or other will be 
often furniſhing reaſons or pretences for em- 
ploying it in other ways than the payment 
of the public debts. This has been the caſe 
hitherto; and from the year 1730 to the 
preſent time, it has never happened, that we 
have gone on above three or four years to- 
gether employing /urpluſ/es in diſcharging 
debts. Though in profound peace there 
have been calls for a different application of 
them ; nor can I imagine what reaſon there 
1s for believing, that our circumſtances are 
ſo much changed for the better, that there 
will ariſe no ſuch calls for ten years to come, 
ſhould the peace laſt ſo long. But, 

4thly, The moſt capital defect in this plan 
is, that its operation is to ceaſe as ſoon as a 
war begins, That 1s; it is to ceale at the 
very time when it would operate to molt ad- 
vantage, and when the greateſt benefit might 
be derived from it. See this demonſtrated 
in page 158 of this Treatiſe; and in p. 17 


of ny Appeal to the Public on the Subject of 


the National Debt, Is 
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Is it then any wonder, that ſuch a plan has 
had no effect on public credit? Does it mean 
any more than that the ſurpluſſes of the revenue 
ſhall be applied to the diſcharge of our debts, 
when there are no other uſes for them? And 
was there ever a time when this was not 
done? Is not this the very plan we have been 
purſuing theſe 4o years, and to which we 
owe our preſent incumbrances ?—Certain it 
is, that nothing but a plan that ſhall go on 
operating uniformly in war as well as in 
peace, or the eſtabliſhment of a permanent 
fund that ſhall never be diverted ; that is, in 
other words, a return to the ſcheme adopted 
by the legiſlature in 1716; and which even 
now ſtands eſtabliſhed by law, but which, 
through the unpardonable miſconduct of men 
in power, has been defeated of its good 
effects: Nothing, I ſay, but this can do us 
any eſſential ſervice; or, in our preſent cir- 
cumſtances, be much more than trifling with 
the difficulties and dangers of the public.— 
Eſtabliſh ſuch a fund Conſign it to a par- 
ticular commiſſion, acting under penalties, 
in ſuch a manner as ſhall take it out of the 
hands of the Treaſury, and form a check 
even on the Houſe of Commons itſelf, —Sup= 


ply 


* 
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ply from time to time all deficiencies juſt as 
if no ſuch fund exiſted ; and, by theſe and 
other meaſures, convince the kingdom that 


ſomething effectual is meant, and that the 


public debts are indeed in the way to be ex- 
tinguiſhed.— LRT THIS BE DONE; and we 
may ſoon ſee a new ſtate of things; public 
credit may revive; and the kingdom enjoy at 
leaſt a chance for being preſerved. By the 
confidence which ſuch a meaſure would give 
in government ſecurity; but, more eſpecial- 
ly, by the increaſing ſums which would be 
thrown annually into the public markets, 
and returned to the public creditors, the 3 
per cents. would be ſoon raiſed to par, and 
in ſome time probably far above par. It 
is well known, what an effect borrowtimg 
every year has in ſinking the funds. Paying 
every year would certainly have an equal 
contrary effect. It would, to uſe the lan- 
guage of a very able writer on this ſubject 
(), cauſe money to regorge in the hands of 
the lenders; and, with the help of prudent 
management, might be productive of conſe- 
quences the moſt advantageous. 

In the interval of peace between the two 
laſt wars, the 3 per cents. were at 105. Let 


(a) Sir James Steuart, Bart. in his Enquiry into the 
Principles of Political Ocamnomy. 
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us ſuppoſe that, in the circumſtances I have 
mentioned, they would be raiſed to 110. 
Particular advantages might be derived from 
hence, which I will endeavour to point out 
diſtinctly, becauſe, I think, they will ſhew 
in a ſtriking light, how much might be 
done towards the extinction of our debts in 
a ſhort courſe of years, were vigorous and 
1 STEADY meaſures entered into. 


At the period I have ſuppoſed, inſtead of 
| a reduction of intereſt, which would only re- 
1 tard the extinction of the public debts (a), the 
proper meaſure would be a reduction of the 
capital, attended with an advancement of 
intereſt, by ſuch a meaſure as the (5) fol- 
. lowing. 
The 3 per cents being at 110, and, con- 
ſequently, an immediate loſs of 10 J. ariſing 
4 to the proprietors from every 100 /. paid off, 
in order to prevent this loſs, they would 
probably conſent to a deduction from their 
capital of double this ſum, provided what | 
remained was made irredeemable for fifteen 
years, and the ſame intereſt continued—Por, 


(a) See this Treatiſe, page 139, &c. 


(b) Since the above was written, I have found that a 
meaſure, in ſome reſpects ſimilar to this, has been pro- 
poſed by Sir James Steuart. Principles of Political Oeco- 
nomy, Vol. II. page 480. 
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iſt, In this caſe they would ſubmit for 
the preſent to no more than the impoſition 
of a new name on their capital. That is, 
every proprietor of 100 /. ſtock being to re- 
ceive 3 J. per annum for it, as he had always 
done, he would ſuffer only the inconvenience 


of hearing it called by the name of 80 /. 
ſtock (a). | 


(a) Ii deſerves notice here, that ſuch a meaſure as this 
has been actually employed to increaſe our debts. —[n 
1758, the lenders of 6,600,000 J. were entitled to a 
capital of 115/. for every 100 f. ſubſcribed, or of 
7,990,000. in the ſtock of the 3 per cent. annuities : 
The conſequence of which muſt be, that in diſcharging 
this debt, 15 per cent. or near a million, muſt be paid 
which was never received, and by which nothing has 4 
been gained. This meaſure ſeems to have been adopted op 
only to gain the appearance of borrowing at a low inte- : 
reſt. Were a perſon in private life to borrow 100 J. on 
the condition that it ſhall be reckoned 200 J. borrowed | 
at 24 fer cent. he would, by ſubjecting himſelf to the 3h 
neceſſity (if he ever diſcharged the debt,) of paying 
double the fum he had received, gain ſomewhat of the air 
of borrowing at 23 per cent. though he really borrowed at 
per cent. But would ſuch a perſon be thought in his ſenſes ? 
— One cannot, indeed, without pain, conſider how need- 
leſsly the capital of our debts has been in ſeveral inſtances 
increaſed. —1I could ſhew, in particular, that about four = 
millions of the conſolidated 4 per cents. are an addition to 1 
the capital which has been made without the leaſt reaſon 2 
for it, or the poſſibility of obtaining any advantages by br 
it.— Thus do ſpendthrifts go on loading their eſtates. be” 
with debts, careleſs what difficulties they throw on the E 
diſcharge of the principal, leaving that to their ſucceſlors, 
and ſatisfied with any expedients that will make things 
do their time. When will our Stateſmen learn to carry Is 
their views to futurity ? | "BY 

But, 3 
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But, 2dly, The diſcharge of the capital 
being not to take place till after the expira- 
tion of 15 years, and then only to commence 
and to be the gradual work of ſeveral years, 
the benefit offered to the public creditors 
would, in reality, be near the true value of 
the reduction to which they conſented. For 
inſtance 20 J. the payment of which is to 
be delayed fifteen years, and then to be made 
by ſmall annual payments till completed, 
cannot be worth in preſent money much 
more than 101. and, therefore, it would be 


reaſonable in the proprietors of a 100 J. ſtock 


to give up 20 J. for it on ſuch terms, in or- 
der to ſave 101. in hand. 


But it ſeems certain, that, in the circum- 


ſtances I am ſuppoſing, the public creditors 
would be glad to give up a larger ſum than 


was equivalent to the value of the preſent 


ſum ſaved. For, the loſs being future and 
diſtant, it would, in conſequence of prin- 
ciples neceſſary in human nature and often 
fatally prevalent, be much leſs regarded than 


in proportion to its true value. 


But, farther; this loſs would be confider- 


ed in general as a loſs likely to fall on po- 
ſterity, or ſome ſuture purchaſers of ſtock, 


and 
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and not on any preſent creditors ; and, con- 
ſequently, the fame diſpoſition that has 
formed and promoted the bubbles which 
have done ſo much miſchief in this king- 
dom, would, in this caſe, be made to ope- 
rate to its advantage. 

J have, therefore, certainly kept within 
bounds, when I have reckoned that a re- 
duction of 20 J. per cent. in the capital of 
the 3 per cents. might be made, in the cir- 
cumſtances 1 have mentioned. Let then 


ſuch a reduction be ſuppoſed to be applied 


to Axty millions of the 3 per cents. This 
will leave much more than enough free for 
the operations of the fund; and by ſuch 
management as that, which, in 1749, re- 
duced 57 millions from an intereſt of 4 per 
cent. to an intereſt of 3 per cent. there is no 
reaſon to doubt but it might be accompliſh- 
ed in one year, or at moſt in t u or three 
years; and the conſequence would be, that 
a Capital of fixty millions would be reduced 
to 48 millions; or, that twelve millions of 
debt would be cancelled without expence or 
difficulty. 

- But this is not- the only e 


whichiwoukd ariſe from ſuch. a meaſure. 
At 
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At the end of the term I have mentioned, 


48 millions would be redeemable debts, bear- 
ing 34 per cent. intereſt. Theſe would ſell 
much above par; and a ſecond reduction, on 
condition of irredeemableneſs for a ſhorter 
term, might be applied to ſuch a part of 
them as it might not be neceſſary to leave free; 
and thus, by the ſame means with the fore- 
going, ſeveral millions more might be anni- 
hilated.—At the ſame time the fund, which 
had hitherto been employed in diſcharging 
redeemable 3 per cents, might be applied to 
the diſcharge of debts bearing 34 per cent. 
intereſt, and therefore would, as proved in 
page 138, be accelerated in its operation. 
And at the end of the /econd term, it might 
be applied to debts bearing a ſtill higher in- 
tereſt, and therefore would be ſtill more ac- 
celerated. ——This ſeems to go to the very 
limit of poſſibility on this ſubject. Money 
in a fund, NEVER DIVERTED, is improved 
at compound intereſt; and, this being the 
very beſt improvement of money poſſible, 
there can be no method of diſcharging debts 
ſo expeditious. But by the ſcheme now ex- 
Plained, THE OPERATIONS OF COMPOUND 
INTEREST ITSELF WOULD BE AIDED. It 

would 


xxxi PREFACE fe the 
would be eaſy to ſhew, that, in 40 years, and 
without the aid of Lotteries, a HUN DREPD 
MIL LIONS of the 3 per cents. might in this 
way be diſcharged, with a preſent annual 
ſurplus of (a) no more than $00,000 J. to be 
increaſed in the year 1781 by 200,000 J. (5) 
which the public will gain by the reduction 
of the conſolidated 4 per cents. to 3 per cents. 
And this, without all doubt, is near TWICE 
as much as can be done in the ſame time 
with the ſame ſurplus, by any other equitable 
 means.—With a preſent annual ſurplus of a 
million, no more than #awenzy-fve millions of | 
the 2 per cents. would be converted into life- 


LY 


(a) About twenty millions would be diſcharged 
without any diſburſement of money ; and the remainder 
would be diſcharged by the accumulation of the fun 
applied, for the firſt 25 years, to the payment of debts 
bearing 3 per cent. intereſt, and afterwards to debts 
bearing higher intereſts. 

The management above propoſed might be applied to 
the propoſal in page 156, and would very much improve 
it, —T hat propoſal requires a preſent ſurplus of a million 
and a half per annum; and could ſuch a ſurplus be gain- 
ed, our deliverance would be rendered much more pro- 
bable and complete; but that being more than can be 
obtained without retrenchments and ſavings, which, 
however practicable, are not to be expected, I have 
been induced to enquire what might be done with, 
ſmaller ſurpluſſes. | ERAS 


(3) In 1782 there will be another ſaving gained, from 
the reduction of four millions and @ half, 34 per cent. an- 
nuities, 1758, to an intereſt of 3 per cent, 
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TA IRB EDITION. xxxiii 
annuities, ſuppoſing the proprietors, one 
with another, to accept, in lieu of every 
100 1. ſtock, 7 I. per ann. for life. And 
the whole incumbrance on the public occa- 
fioned by ſuch annuities, would not be en- 
tirely removed in leſs than 1850 or per- 
u eighty year s. 

Were a ſurplus of a million fer ann. em- 
layed. in converting the 4 per cents. into 
long annuities; a hundred millions might in- 
deed be: diſchargetl; by locking it up for a 
term of years, and offering the proprietors * 
4-1. per anni for that term, in lieu of every 
100 J. ſtock. But it would be neceſſary to 
make the term much longet than forty years. 
He that will conſider the low price of the 
Jong | annuity now at market, may ſatisfy 
Himſelf, that no term ſhorter than fxty or 
Feventy years would be accepted; and the 
ſame ſurplus, locked up for ſeventy years, 
would, in the way I have propoſed, diſ- 
charge THREE HUNDRED MILLIONS. 
=_ I muſt repeat here what cannot be too 
much inculcated, that a War would have no 
other effect on ſuch a ſcheme than to aid it. 
The ee of the fund would be quick- 
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ened in the manner explained in page 
157, &c. And, ſuppoſing no diverſions of it 
during the exigences of war, ſuch a demon- 
ſtration would be given to the public, that 
an unalterable plan was at laſt eſtabliſhed, 
as could not fail to produce the happieſt 
effects; and to enable government, when 
peace came, to carry into execution ſuch 


meaſures as I have propoſed to the pony 


advantage. 


The loſs of the million ſurplus, in a time 
of war, is a loſs that muſt be ſubmitted to, 
whatever plan is adopted ; nor would it, in 
that which I have propoſed, be productive 
of any ' additional burdens or difficulties. 
In war it would be neceſſary to borrow 
ſeveral millions annually ; and, at ſuch a time, 


the neceſſity of borrowing one million extra- 
ordinary could not make any great diffe- 
rence: And, as this would be done to con- 
vey a conviction with which the very power 


of borrowing was connected, and to preſerve 


a fund on which the very being of the ſtate 
depended, none. but the beſt conſequences 
could ariſe from it. The public burdens 
would be even % increaſed by a war, in 


con- 
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TUIRD EDiTION. XXXY 
conſequence of having a million per annum 
during its continuance, thus withdrawn 
from the ſupplies. For, let us ſuppoſe ix 
millions neceſſary to be borrowed every 
year to defray the expences of war, five 
millions only of which would have been 
wanted, had not the million ſarplus been 
locked up.——Suppoſe farther, that the 
ſcheme, by keeping up public credit, and 
throwing money every year into the hands 


of lenders, enables government to borrow at 


1 J. per cent. leſs intereſt than would be 
otherwiſe required, or at 4 inſtead of 5 per 
cent.—In theſe circumſtances, there would 
ariſe a preſent ſaving to the kingdom of 
10,000 J. per ann.; for the intereſt of / 
millions at 4 per cent. is 10,000 l. leſs than 
the intereſt of five millions at 5 per cent. (a). 

And 


(a) There would, indeed, be an increaſe of capital; 
but this we have hitherto never regarded, when it has 
not been attended with an increaſe of znters/?, In the 
preſent caſe, however, it would not be neceſſary, that 
the increaſe of capital ſhould make any addition to the 
public burdens, For, 

iſt, The ſcheme might ſoon be applied to the capital, 
and would cancel it faſter than the capital of 3 per cents. 
on account of the higher intereſt it bore. 

2dly, The price of it would, when peace came, riſe 
far above par; and, therefore, it might eaſily be reduced 

oj {rom 


xxxvi PREFACE f the | 


And fuch a ſaving, repeated every year of 4 
war, would be an object of ſome importance 
to the kingdom, Indeed, there may be no 
poſſibility of conceiving what important 
effects in this way, the eſtabliſhment of ſuch 
a ſcheme might produce. During its pro- 
greſs in diſcharging our debts, and before it 
could give any relief by the annihilation of 
taxes, it might /ave the kingdom, by pre- 
ſerving it from difficulties which would have 
ſunk it. And every one muſt be ſenſible of 
this, who has conſidered what danger there 
is that a war, ſhould it become unavoidable 
before our debts are put into any certain 
method of redemption, will either entirely 
overwhelm public credit, or ſo much weaken 
it, as to produce an impoſſibility of borrow- 
ing, except on very exorbitant intereſt, and, 
conſequently, of finding taxes ſufficiently 
productive to pay ſuch intereſt. —The gene- 


from fix to five millions by the management I have ex- 


plained. 


3dly, There are even methods by which fx millions 


might be borrowed at 4 per cent. and the capital fixed, 


without inconvenience or difficulty, to five millions —— 


Thoſe who do not chuſe to give me credit for this, may, 
if they pleaſe, think it a mi 


ake. The full ex ti 
of it would lead to an account of the beſt method o 
contracting debts, for which I have here no room, 
; | ra 
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THIRD EDITION, XxVit 
ral apprehenſion now is, that the nation is 
overloaded; and that its debts will never be 
paid. This keeps the funds near 18 per 
cent. lower than they were in the laſt peace. 
In the next war ſuch apprehenſions will in- 
creaſe, and produce great danger. But 
ſhould it be then ſeen, that a plan for re- 
deeming our debts, the moſt efficacious that 
poſſibility itſelf allowed, was going on; and, 
in conſequence of being guarded in ſome 
ſuch manner as I have hinted, would not, or 
could not eaſily, be revoked ; in theſe circum- 
ſtances, all danger would be ſo far leflened, 
that it might be practicable to find new taxes 
which would ſupport the ęxpences of war 
during the operations of the ſcheme.—lf any 
one believes the contrary, let him, in God's 
name, think what a condition we are in.— 
I hope our circumſtances are not ſo deſpe- 
rate. Many ſavings might certainly be 


made, without particular difficulty, in the 
collection and expenditure of the revenue.— 
A conſiderable annual income might be de- 
rived from taxes upon Horſes, dogs, livery- 
ſervants, and celibacy; from an increaſe of the 
tax upon coaches and plate; and from a tax 
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on all legacies and ſucceſſions to eſtates. 
The laſt tax would be only obliging thoſe 
who had enjoyed tho protection of the ſtate 
during life, to contribute towards its ſupport 
at death. And all the other taxes would 
neceſſarily do good in whatever way they 
operated, ; 


But I am got far beyond the limits I pre- 
ſcribed myſelf when I begun this Preface.— 
As the national debt is a ſubject unſpeakably 
intereſting (a) to this nation, I could not al- 
low myſelf to omit any thing that appeared 
to me of conſequence upon it ; and the Rea- 
der of this Treatiſe wilt on this account, I 
hope, excuſe me, if I have detained him 
here too long and too improperly.—In re- 
viewing what I have written, I am indeed 
almoſt diſpoſed to congratulate myſelf on 
having pointed out a method of diſcharging 


the public debts in a ſhort period of years, 


(a) Mr. GorDon tells us, that the great and good 
Mr. TRENCHARD had two things much at heart, 
namely, keeping England clear of foreign broils, and 
paying off the public debts. He thought that one of 
theſe depended on the other, and that the fate and being 
of the State depended en the latter. Mr. GorDoN adds, 
that he believed no one who thought at all, could think 
Mr. TRENCHARD miſtaken. Pretace to Cato's Letters. 
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with a ſurplus now in our poſſeſſion, and the 
INVIOLABLE appropriation of which will 
never be felt, except in effects the moſt ſa- 
lutary and beneficial.— But I fall back into 
diffidence. Much has been before ſaid on 
this Iubject by writers of more conſequence 
to no purpoſe; and we ſhall purſue the 
path we are in, till the edge of the pre- 
cipice towards which we are advancing 
awakens us, and ruin becomes certain and 
unavoidable. The diſtreſs occaſioned by the 
ſhock lately given to the bubble of paper- 
credit, is, I am afraid, a prelude to unſpeak- 


ably greater calamities, and a 3 to 


prepare for them. 
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Page 41. Br. 6. for marriag 6 in ſeven fails of leaving 
children that ſurvive welk parents, read one in ſeven 


bar all . ye widowers "ys no children, 
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1 79. line 14. * Hand 3 12 9 2 of 
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CHAP. I. 


Oueſtions relating to Schemes for grant- 
ing Reverſionary Annuities, and the 


Values of Aſſurances on Lives. 


QuztsT1on I. 


ENA Set of married men enter into a 
* A 7 * ſociety for ſecuring annuities to 
c their widows. What ſum of 


3 money, in a ſingle preſent pay- | 


«« ment, ought every member to contribute, 
© in order to entitle his widow to an an- 
nuity of 30 J. per ann. for her life, eſtimat- 


ing intereſt at 4 per cent?“ 


ANSWER. 


It is evident, that the value of ſuch an ex- 
pectation is different, according to the diffe- 
rent ages of the purchaſers, and the propor- 
tion of the age of the wife to that of the 
huſband. Let us then ſuppoſe, that every 
perſon in ſuch a ſociety is of the ſame age 
with his wife, and that one with another all 


the members when they enter may be reck- 
B | oned 


2 Queſtions concerning 
oned 40 years of age, as many entering above 


this age as below it. It has been demonſtrat- 
ed by Mr. De Moivre and Mr. Simpſon, that 


the value of an annuity on the yornt con- 


* tinuance of any two lives, ſubtracted from 
«* the value of an annuity on the life in ex- 
«« peCtation,” gives the true preſent value of 
an annuity on what may happen to remain of 
the latter of the two lives after the other. 

In the preſent caſe, the value of an annuity 
to be enjoyed during the joint continuance of 
two lives, each (a) 40, (5) is 9.826, accord- 


ing 
(a) See Table VII. Appendix. 


(b) The values of jo:nt lives and reverfions, as deduced 
from the Breſſato obſervations, are not given in any part 
af this work from Mr. De Moivre's rules in his treatiſe on 
annuities on lives, For theſe rules are approximations, 
which give reſults ſo far from the truth, as to be, not 
only uſeleſs, but dangerous. In the ſecond eſſay in the 
Appendix, a particular account of this will be given, 
and alſo of the method in which theſe yalues have been 
calculated, | 

Mr. De Motvre has calculated the values of fingle lives, 
on the ſuppoſition of an equal decrement of life thro' all its 
ſtages till the age of 86, which he contidered as the ut- 
moſt probable extent of life. Thus; let there be 56 per- 
ſons alive at 30 years of age. It is ſuppoſed that one will 
die every year till, in 56 years, they will be all dead. 
The ſame will happen to 46 at 40, in 46 years. To 36 
at 50, in 36 years, and fo on for all other ages. The 
number of years which a given life wants of 86, he calls 
the complement of that life, Fifty-ſix, therefore, is the 
complement of 30; 4b of 40, and 36 of 50. 

This hypotheſis eafes very much the labour of calcula- 
ting the values of lives; and it is ſo conformable to Dr. 
Halley's table of obſervations, that there is little or no we 
3 on 
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Reverſſonary Annuities, &c. 3 


ing to the probabilities of life in the Table of 
Obſervations formed by Dr. Halley, from the 
bills of mortality of Bre/law in Silgſia. The 
value of a ſingle life 40 years of age; as given 
by Mr. De Molvre, agreeably to the ſame Ta- 
ble, is 13.20 (a); and the former ſubtracted 
from the latter, leaves 3.37, or the true num- 
ber of years purchaſe, which ought to be 
paid for any given annuity, to be enjoyed by a 


ſon for diſtinguiſhing between the values of lives as de- 
duced from this Table, and the ſame values deduced from 
the hypotheſis. 

In order to avoid putting the reader to trouble, I have 
given this table at the end of this work. And [I have alſo 


given two other tables which I have formed from the bills 


of mortality at Northampton and Norwich. Theſe laſt 
tables anſwer more nearly to Mr. De Moi vre's hypotheſis 
than even Dr. Halley's table; and the difference between 
the values of /ingle and joint lives by the hypathe/is, and the 
ſame values computed ſtrictly from the tables, is gene- 
rally leſs in theſe tables than in Dr. Halley's, as will be 
ſhewn in the laſt Eſſay. When, therefore, in the courſe 
of this work the values of ſingle and joint lives are men- 
tioned, as given agreeably to Dr. Halley's table, it muſt be 
underſtood, that they are taken from Tables VI. and VII. 
in the Appendix, and given in ſtrict agreement only to the 
hypotheſis ; and that for this reaſon, they are in reality {till 
more conformable to the Northampton and Norwich tables. 
The inhabitants of London, as is well known, not liv- 
ing ſo long as the reſt of mankind, the values of /ing/e and 
joint lives there, are conſiderably leſs than thoſe juſt men- 
tioned, And, therefore, whenever I have had London 
lives in view, I have given particular notice of it, and 
taken their values from Mr. Simpſon, who has calculat- 
ed them with much accuracy from the London tables of 
obſervation, See Tables X. and Xl. ö 


(4) See Table VI. Appendix, 
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4 Queſtions concerning 


perſon 40 years of age, provided he ſurvives 
another perſon of the ſame age, intereſt being 
reckoned at 4 per cent. per annum. The an- 
nuity, therefore, propoſed in this Queſtion 
being 30 J. the preſent value of it is 30 mul- 
tiplied by 3.37, or 101 J. 25. 

By calculating from Mr. Simpſon's Tables 
{a), formed from the bills of mortality of 
London, this value comes out 102 /. 

The difference in the value of the reverſion 
will be inconſiderable, whether the common 
age is taken a few years more or leſs than 40. 
Thus married men of zo ought not, accord- 
ing to Dr. Halley's Table, to give two-fifths 
of a year's purchaſe more, for any given re- 
verſionary annuity for their wives, than mar- 
ried men of 50, provided they are of the ſame 
ages with their wives ; and one quarter more, 
according to Mr. Simpſon's Table. If the 
wives are younger (as 1s generally the caſe) 
there will indeed be a conſiderable difference; 
for the value now determined would be 120 /. 
according to the Brela Obſervations, ſup- 


_ poſing the two lives to be 40 and 33, or 


that wives are one with another ſeven years 
younger than their huſbands ; and 118 J. 105. 
according to the London Obſervations, 


(a) See Table X. and XI, Appendix, 
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QuEes TION II. 


« Suppoſing ſuch a ſociety as that deſcrib- 
«« ed in the preceding Queſtion, to be limit- 
ce ted to a certain number of members, and 
« conſtantly kept up to that number, by the 
« admiſſion of new members as old ones are 
* loſt, in conſequence of their own deaths, 
* and the deaths of their wives: What is the 
«© number of annuitants which, in ſome time 
« after its eſtabliſhment, will come to be 
« conſtantly upon it? 


Since every marriage produces either a 
widow or widower; and ſince all marriages 
taken together would produce as many wi- 
dows as widowers, were every man and his 


wife of the ſame age, and the chance equal 


which ſhall dis firit; it is evident, that the 
number of widows that have ever exiſted in 
the world, would, in this caſe, be equal to 
half the number of marriages. And what 
would take place in the world, muſt alſo, on 
the ſame ſuppoſitions, take place in this ſo- 
ciety. In other words; every other per- 
ſon in ſuch a ſociety leaving a widow, there 
muſt ariſe from it a number of widows equal 


to half its own number.—But this does not 


determine what number, all living at one and 
the ſame time, the ſociety may expect will 
3 come 
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come to be conſtantly upon it. For if every 
widow lived no more than a year, the ſociety 
would never have more annuitants upon it, 
than came on in a year. And on the con- 
trary, if none ever died, the number of an- 
nuitants would go on increaſipg for ever.— 
"Tis, therefore, neceſſary, in order to anſwer 
the preſent enquiry, to determine how long 
the duration of ſurvivorſhip between perſons 
of equal ages will be, compared with the du- 
ration of marriage. And the truth 1s, that, 
ſuppoſing the probabilities of life to decreaſe 
uniformly /a }, the former is equal to the 
lattex; and conſequently, that the number 
of ſurvivors, or (which is the ſame ſuppo- 
ſing no ſecond marriages) of widows and. vi- 
dowers alive together, which will ariſe from 
any given ſet of ſuch marriages conſtantly 
kept up, will be equal to the whole num- 
ber of marriages ; or H of them (the num- 
ber of widows in particular) equal to 2 


(a) That is, ſuppoſing that out of any given number 
alive at any age, the ſame number will die every year till 
all are dead. See the preceding note. That on this hy- 
potheſis, the duration of ſurvivorſhip is equal to the du- 
ration of marriage, when the ages are equal; or, in other 8 
words, that the eapectation of two joint lives, the ages A 
being equal, is the ſame with the expeAation of ſurvivor- 
ſhip, may be learnt from the 18th and 2@th problems of 
Mr. De Moivre's treatiſe on annuities; and a demonſtra- 
tion of it, together with a particular explanation of this 
ſubject, may be found at the beginning of the firſt Eſſay, 
to which I muſt beg the reader to turn, if he is at any 
loſs about the full meaning of what is here ſaid, 
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the number of marriages. Now, it appears 
that the decreaſe in the probabilities of life, 
is in fact nearly uniform, According to the 
Breſlaw, the Northampton and Norwich Ta- 
bles. of Obſervation, almoſt the ſame num- 
bers die every year from 20 years of age to 
77 (a). After this, indeed, fewer die, and 
the rate of decreaſe in the probabilities of 
life is retarded, But this deviation from the 
hypotheſis is inconſiderable ; and its effect, 
in the preſent caſe, is to render the duration 
of ſurvivorſhip longer than it would other- 
wiſe be. According to the London Table of 


Obſervations, the numbers dying every year 


begin to grow leſs at 50 years of age; and 
from hence to extreme old age, there is a 
conſtant retardation in the decreaſe of the 
probabilities of life %. Upon 4; nt 
therefore, it appears in_anſwer to the 

ſent Queſtion, that . according to the Three 
former Tables of Obſervations, and ſuppo- 


«* fing no widows to marry, the number 


* enquired es” is ſomewhat greater than 
er of the ſociety ; but, ac- 


** cording to the London Table, a good deal 


* greater.” 


It mult be carefully e beet, that this 
has been determined on the ſuppoſition, that 


(a) See Tables III. IV. and V. Appendix. 


(5) The reaſon of this difference between the London 


and other Tables, will be given at the end of the fourth 
Eſlay. 


B 4 huſbands 


huſbands and their wives are of equal ages, 
and that in this caſe it becomes an equal 
chance which ſhall die firſt. In reality nei- 
ther of theſe ſuppoſitions is juſt. Huſbands 
in general are older than their wives; and, in 
equal ages, the mortality of males has been 
found to be greater than the mortality of fe- 
males. For both theſe reaſons, it is much 
more than an equal chance that the huſband 
will die before his wife, or that the woman 
ſhall be the ſurvivor of a marriage, and not 
the man. This will increaſe conſiderably 
the duration of ſurvivorſhip on the part of 
the woman, and conſequently the number 
_ enquired after in this Queſtion, The mar- 
riage of widows will alſo diminiſh this num- 
ber, and the operation of theſe cauſes will 
be different in different ſituations. But it is 
by no means to be expected (in the fituation 
of the ſocieties I have in view) that the di- 
minution from the latter cauſe will be con- 
fiderable enough, to overbalance the opera- 
tion of all the other cauſes which have been 
mentioned, and reduce the number under 
conſideration ſo low, as half the number of 
marriages a/. 


Dreftions concerning 


SCHOLIUM. 


In London it appears, that there is a re- 
tardation of the decreaſe in the probabilities 


(a) It will be obſerved hereafter, that this obſervation 
has been found to be true in fact. 
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of life, which renders the duration of ſurvi- 
vorſhip between two lives of equal ages, con- 
ſiderably longer than their joint continuance. 
It ſeems worth obſerving, that this is the 
reaſon why, though the probabilities of life, 
and therefore the values of ſingle and joint 
lives, are leſs in London than in other places, 
yet the values of reverſions depending on ſur- 
vivorſhips, are in ſome caſes greater there. 
It is proper to add, that this likewiſe is the 
reaſon why, in calculating the values of joint 
lives and reverſions, the preſent value of an 
annuity payable yearly to the ſurvivor of two 
equal lives, may come out equal to, or even 
greater than, the preſent value of a like an- 
nuity for the joint lives, As an annuity, du- 
ring ſuch ſurvivorthip, will probably not be- 
come payable for ſome years, and therefore 
the money given for it will have time to ac- 
cumulate, it is manifeſt, that the value of it 
could never be equal to the value of an an- 


nuity on the joint lives, the payment of 


which begins immediately, were not the ob- 
ſervation now made true. 


QuEesTiIoN III. 


* Such a ſociety as that deſcribed in the 
preceding Queſtions being ſuppoſed ; in 
* what time will the number of annuitants 
upon it come to a maximum? 


Queſtions concerning 


ANSWER. 


In order to be more clear in anſwering this 
Queſtion, I will firſt ſuppoſe the ſociety to 
comprchend in it from its firſt eſtabliſhment, 
a the married perſons of all ages in any town 
or country, where the number of people con- 
tinue conſtantly the ſame. In this caſe, the 
whole collective body of members will be, at 
their greateſt age, at the time of the eſtabliſh- 
ment of the ſociety; and the number of 
members, together with the number of wi- 
dows left every year, will, taking one year 
with another, admit of no increaſe or dimi- 
nution. The number of widows in life to- 
gether, derived from any given number com- 
ing on a lociety every year, will increaſe con- 
tinually, *till as many die off as are added 
every year; that is, till they come to die off 
as faſt as poſſible. But they cannot die off 
as faſt as poſſible, till the whole collective 
body of widows are at their greateſt age ; or, 
till there is among them the greateſt number 
pothible of the oldeſt widows ; and, therefore, 
not till there has been time for an acceſſion 
to the oldeſt widows, from the youngeſt part 
of the widows that come on annually. 

Let us, for the ſake of greater preciſion, 
divide the whole medium of widows that 
come on every year, into different claſſes ac- 
cording to their different ages, and ſuppoſe 
ſome to be left at 56 years of age, ſome at 46, 

ſome 
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ſome at 36, and ſome at 26. The widows, 
conſtantly in life together, derived from the 
firſt claſs, will come to their greateſt age, 
and to a maximum, in 30 years, ſuppoſing 
with Mr. De Mozvre, 86 to be the 1 81 
extent of life. The ſame will happen to t 
ſecond claſs in 40 years, and to the third in 
50 years {a}. But the whole body, compoſ- 
ed of theſe claſſes, will not come to a maxti- 
mum, till the fame happens to the fourth or 
youngeſt claſs; that is, not till the end of 
60 years. After this, the affairs of the ſociety 
will become ſationary, and the number of 
annuitants upon it of all ages will keep al- 
ways nearly the ſame. 


Such is the anſwer to this Queſtion, ſup» 
poling a ſociety to begin with its complete 
number of members, conſiſting of married 
perſons of all ages, in the ſame proportions to 
one another, with the proportions in which 
they exiſt in the world, If it begins with 
its complete number of members, but at the 
lame time admits none above a particular 
age: If, for inſtance, it begins with 200 
members all under 5o, and afterwards limits 
itſelf to this number, and keeps it up by ad- 
mitting every year, at all ages between 26 
and 50, new members as old ones drop off; 


(a) In the Appendix, note (A), a rule is given, by which 
the numbers alive at the end of any particular number of 
years may be very eaſily determined, 


in 
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in this caſe, the period neceſſary to bring on 
the maximum of annuitants will be juſt dou- 
bled. For, in the firſt place, the whole col- 
lective body of members will be 60 years in 
getting to their greateſt age, as may eaſily 
appear from what has been juſt ſaid. The 
annual medium of widows, therefore, that 
will come on the fociety will increaſe con- 
tinually for 60 years; it being evident, that 
the older any ſet of married men are, taken 
one with another, the faſter they will leave 
widows. And after this annual medium is 
increaſed to a maximum, bo years more will 
be neceſſary to bring to a maximum the num- 
ber in life together, derived from ſuch a fixed 
annual medium conſtantly coming on. It 
ſuch a ſociety is any number of years in gain- 
ing its maximum of members, the time ne- 
ceſſary to bring on the maximum of annuitants 
will be ſtill further prolonged, and will be 
equal to twice 60 years with that number of 
years added.—Molt of the ſocieties for grant- 
ing annuities to widows are of this kind; 

and, therefore, ſuppoſing them to gain te 
complete number of members in ten years, 


and for ever afterwards to preſerve it, the 


number of annuitants upon them will go on 
increating for 130 years.—lt is proper, how- 
ever, to be remembered, that the increaſe 
will be quicker at firſt, and afterwards ſlower ; 
and that, within 20 or 3o years of the end 


of 
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of this term, it will be ſo ſlow as ſcarcely to 
be ſenſible, though ſtill real. 

All who will beſtow due attention on this 
ſubject muſt ſee theſe deciſions to be juſt; 
and a demonſtration of them might be given, 
in a form more ſtrictly mathematical, were 
it neceſſary. 


QuegsTIoN IV. 


« Suppoſe the members of ſuch a ſociety 
te as that deſcribed in the preceding Queſti- 
* ons, to chuſe making annual payments during 
« the continuance of marriage, in lieu of the 
„ ſum which the reverfionary annuity for 
* their widows is worth in preſent money : 
What ought theſe annual payments to be, 
«« eſtimating intereſt at 4 per cent? 


ANSWER. 


This will be eafily determined, by finding 
what annual payments, during two joint lives 
of given ages, are equivalent to the value of 
the reverſionary annuity in preſent money.— 
Suppoſe, as in Queſtion I. the two joint lives 
to be each 40, and the reverſionary annuity 
30 /. per annum. An annual payment during 
the continuance of two ſuch lives is worth, 
according to Dr. Halley's Table of Obſerva- 
tions, 9.82 (a) years purchaſe. The annual 


(a) See Table VII. 


paym ent 
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payment then ought to be ſuch as being mul - 
tiplied by 9.82, will produce (a) /. 101.1, the 
_ preſent value of the annuity in one payment 
by Queſtion I. Divide then J. 101.1 by 
9.82, and the quotient, or J. 10. 3 will be 
the anſwer. This 1s very nearly the an- 
nual payment of all the members at an ave- 
rage, ſuppoſing equal numbers to offer them- 
ſelves for admiſſion of every age between 30 
and 50. As much as ſome give leſs, others 
ought to give more, according to their ex- 
ceſs of age. Thus, the annual payment of 
a married perſon, 30 years of age, ought to 
be J. 9. 39 and of a perſon 50 years of age 
[.11.33.——lf the values of joint lives and of 
the reverſionary annuity are taken agreeably 
to the London Table of Obſervations, theſe 
annual payments will be, for 30 years of age 
(5), 1.10.9, —for 40, J. 12. 5, —for 50, /.14.5. 
It 

| 7 
(a) Particular notice ſhould be taken of the method 
of notation here uſed, becauſe it will be carried through 
the whole of this work. The figures on the right 
hand of the full- point, ſignify the gecimal parts of 1 J. 
Thus; J. 101.1, is 101 and the 10th of 1 J. or J. 101 
and 25.——1.9-39, is J. 9, and 39 hundredths of 1. or 
69: 75.5: 10d. J. 11. 33, is J. 11, and 33 hundredths 
of 11. or J. 11: 63. : 7 4. In general; it ſhould be 
remembered, that 2 ſhillings allowed for every unit in 
the firſt place of decimals, and two-pence half-penny for 
every unit in the ſecond place of decimals, will give, 


nearly enough, the value of the decimal part of every 
ſuch exprefhon. 

(b) The value of two joint lives of 30, taken from Ta- 

ble XI. is 9.6. This ſubtracted from the value of the 

life in expectation, or from 13.1, by Table X. gives 3.5, 

the 
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If either the rate of intereſt is ſuppoſed 
lower, or wives are ſuppoſed younger than 
their huſbands, the annual payments will be 
increaſed. But there is no occaſion for point- 
ing out particularly the difference. It may 
be eaſily found in any caſes by the directions 
now given. There is, however, one obſer- 
vation which ought to be here carefully at- 
tended to.— This method of calculation ſup- 
poſes, that the firſt annual payment is not 
to be made till the end of a year. If it is to 
be made immediately, the value of the joint 
lives will be increaſed one year's purchaſe; 
and, therefore, in order to find in this caſe 
the annual payments required, the value in 
preſent money found by Queſt. I. muſt be 
divided by the value of the joint lives in- 
creaſed by unity, and, in this way, the pre- 
ceding values at 4 per cent. according to the 
Bre/law Obſervations, will be found to be 


1.8.62—1.9.35—/.10.07.—According to the 
London Obſervations, /.10,—/.11.2,—/.12.7. 


the number of years purchaſe which an annuity for a life 
of 30 years of age, after another life of the ſame age, is 
worth. This remainder, multiplied by 30, gives 105 /. 
the value in a ſingle payment, ſuppoſing the reverſionary 


' annuity to be 3o/. And 105 J. divided by 9.6, gives 


1.10.9, the value of the ſame annuity in annual payments, 
during the joint continuance of the two lives, according 
to the London obſervations. —By ſimilar operations all the 
other values above given have been found. 


Qu s- 


'F 
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QuESsTION V. 


« A ſociety may chuſe to make abate- 
ments in theſe annual payments, and to re- 
% quire the remainder of the value of the 
* reverfionary annuity to be given, in fines 
or premiums at the time of admiſſion. It 
« may, for inſtance, chuſe to fix the annual 
payments of all the members to 5 guineas. 
* What, in this caſe, would be the premium 
* due at admiſſion, the annuity being ſup- 
«« poſed 30 J. per annum, and intereſt being 
at 4 per cent?“ 
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ANSWER. 


From the whole preſent value of the an- 
nuity in one payment, ſubtract the value of 
5 guineas per annum, during the joint lives ; 
and the remainder will be the anſwer. 

Suppoſing the joint lives, both 40, the 
whole preſent value of the annuity in one 
payment is, according to the Bre/law Obſer- 
vations, /.101.1, by Queſt. I.— The value of 
5 guineas per annum, or of /.5.25 per annum, 
during two ſuch joint lives, is /.5.25, multi- 
plied by the value of the joint lives; that is, 
5.25, multiplied by 9. 82, or /.51.55 ; and 
this ſubtracted from /.101.1, gives /.49.5, 
the anſwer required for two lives at the age 
of 40.—The anſwer found in the ſame way 
for two lives whoſe common age is 30, is 
J. 46. 5, —and for two lives at 50, 500. 
Accord- 
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According to the London Obſervations, theſe 
values are, for two lives at 30, J. 54.6. - At 
40, J. 59. 4.— At 50, J. 63. 3. | 

If the firſt of the annual payments is to be 
made immediately, the true anſwer will, in 
every inſtance, be the values found in the 
manner now directed, diminiſhed by the an- 
nual payment; or, in the preſent caſe, 5 
guineas leſs than the values ſpecified. 

The values, in premiums and annual pay- 


ments, of any other reverſionary annuity, will 


be as much greater or leſs than theſe, as the 
annuity itſelf is greater or leſs; 


QuESsTION VI: 
* A perſon 35 years of age wants to buy 
an annuity, for what may happen to re- 
* main of his life after 50 years of age. 
“% What is the value of ſuch an annuity in 
% ready money, and allo in annual payments, 
* *till he attains to the faid age; that is, in 


te 


* annual payments for 15 years, ſubject in 


© the mean time to failure, ſhould his life 
« fail? 


ANS WER. 
The pteſent value of ſuch an annuity is 
the preſent value of a life at 50, in money to 


be received x5 yeats hence, and the payment 


of which depends on the contingency of the 
cohtinuance of the given life 15 years. That 
is; it is equal to the value of a lite at 50, 

3 multi- 
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multiplied by the preſent value of 1 J. to be 
received at the end of 15 years, and alſo by 
the probability that the given life will con- 
tinue ſo long.—A life at 50, according to 
Mr. De Morvye's valuation of lives, and reck- 
oning intereſt at 4 "oi cent. is worth 11.34 
years purchaſe. The p 


preſent value of 1 /. 
to be received at the end of 15 years, is, by 
Table I; o. 55 53. And the probability that 
a life at 35, will continue 15 years, is, ac- 
cording to the Bre//aw Obſervations 4 C. 
And theſe three values, multiplied by one 
another, give J. 4.44, or the number of years 
purchaſe that ought to be given for the an- 
nuity.— The annuity then being ſuppoſed 
50 J. its value in preſent money is 222 J. 


(a) The probability that a given life ſhall continue 
any number of years, or attain to a given age, is (as is 
well known) the fraction, whoſe numerator is the num- 

ber of the living in any Table of Obſervations oppoſite 
to the given age and denominator, the number oppoſite to 
the preſent age of the given life, — Thus, in the preſent 
inſtance; 346 is the number in Dr. Helly's Table oppo- 
\ fite to 50, and 490 the number oppoſite to 35.—344. (or 
the odds of 17 to 7) is, therefore, the probability that a 
perſon whole age is 35 ſhall attain to 50, or live 15 years, 
In the ſame manner it will appear, that, according to the 
ſame 'Table, the probability that a perſon at this age ſhall 
live 25 years, is 433; or nearly an even chance. 
At Northampton and Norwich a perſon at the fame age, 
has an even chance of living 26 years; but in London, 
fcarcely 20 years. See Tables III, IV, V, and VIII. 
- Appendix: - I will add, though foreign to my preſent 
- purpoſe, that a perſon at the ſame age has in theſe towns 
a better chance of living one year, than in London, in the 
proportion of 3 to 2, 
hy In 
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In order to find this value in annual pay- 
ments, while the given life is attaining to 50, 
it is neceſſary to find the value of an annuity 
for 15 years, ſubje& to failure on the ex- 
tinction of the given life. And the value of 
ſuch an annuity is, evidently, the laſt value 
ſubttacted from the value of the given life; 
or, in the preſent inſtance, /.4.44; ſubtracted 
from J. 13.97. (See Table VI, Appendix) that 
is, /.9.53.—222/. then, being the preſent va- 
lue of an annuity of 50 J. for the remainder 
of a life now 35, after attaining to 50; and 
9.53 being the number of years purchaſe, 
which ought to be given for an annual pay- 
ment to laſt 15 years, if a life now 35 laſts 
ſo long, it follows, that the value of the fame 
annuity in annual payments, till this life 
attains to 50, is 222 J. divided by 9.533 of 
= 7.23.3. | 45 
F This calculation ſuppoſes, that the firſt of 
the annual payments is not to be made till 
the end of. a year. If the firſt payment is 
made immediately, the value will be, the 
Angle payment divided by the value of the life 
tor the given term increaſed by unity ; that is, 
in the preſent caſe, 222 J. divided by 10. 533 
br 1.21.08; | 


If the value cf the annuity is required in 
a ſingle payment, over and above any given 
annual payment; dedu@ the value of the an- 
nual payment from the whole value in a ſin- 
gle preſent payment, and the remainder will 
| C 2 be 


-»  —_ s 
* 
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be the anſwer.— Thus; let 5 guineas, in the 
preſent inſtance, be the given annual pay- 
ment for the aſſigned term; and let the en- 
quiry be, how much more in preſent money 
the ſuppoſed annuity is worth. By what has 
been juſt ſaid, 9.53, multiplied by 5 guineas, 
that is, 50 J. is the value of the annual pay- 
ment; and this ſum deducted from 222 /. 
leaves 172 J. the anſwer, | 

If the annual payment begins immediately 
its value is 10.53, multiplied by 5 guincas, 
and the anſwer comes out J. 160.75. 


In this way may be found the value, in 
ſingle and annual payments, of any other an- 
nuity, payable to an aſſigned life, after a given 
term of years, taking any valuation of lives 
or intereſt of money. But care muſt be ta- 
ken to remember, that it is the title to the 
annuity that will commence at the end of 
the given term, and that the firſt payment 
is not to be made ttill a year afterwards ; 
that is, in the caſe here ſpecified, not 'till 
the end of 16 years. 


SCHOLIUM. 


The value of the remainder of two joint 
lives, after a given term of years, is likewiſe 
the value of 1 /. due at the end of the given 
term, multiplied by the value of two joint 
lives, each: older by the given term than the 
given lives; and this product, multiplied by 
the probability, that the given joint lives ſhall 

| not 
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not fail in the given term; or (which is the 
ſame) by the product of the two probabili- 
ties, that the fingle lives ſhall each continue 
the given term. And the value of an an- 
nuity, on any given joint lives for a term of 
years beginning now, is this laſt value, ſub- 
tracted from the whole preſent value of the 
Joint lives. Thus; the value of two joint lives, 
one 40 years of age, and the other 50, (ſee 
Table VII.) is 8.91 ; which, multiplied by 
0,6755, the value of 1 /. due 10 years hence, 
and by 53+, (the probability that a life at 
ſhall continue 10 years) and alſo by 477, { 2X 
probability that a life at 40 ſhall 5 4 10 
years) gives 3.92, the preſent value of the 
remainder of two joint lives, aged 30 and 40, 
after 10 years; and this value, ſubtracted 
from 10.43, (the value in Table VII. of two 
joint lives, aged 30 and 40) leaves 6.51, their 
value for 10 years. 

As the value of the longeſt of two lives is 
always the value of the joint lives, ſubtracted 
from the ſum of the values of the two unge 
lives; their value alſo for any given term, is 
the value of the joint lives for the given term, 
ſubtracted from the ſum of the values of the 
ſingle lives for the given term. 

The truth of theſe rules may eaſily appear 
without particular proof. I have, however, 
pointed out the method of demonſtrating 
them in a note /a) at the end of this work. 


(a) See note (B) in the Appendix. 
C 3 By 


ven term; and then, multiply by the proba- 


will be the anſwer. 
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By ſimilar operations, may be found the 
values of 3 or more joint lives, or the longeſt 
of three or more lives, for a given term of 
years, or of what ſhall remain of them after 
a given term of years. 


QUuEsT1oN VII. 


«© The preſent value is required of an an- 
& nuity to be enjoyed by one life, for what 
« may happen to remain of it beyopd ano- 
cc ther life, after a given term; that is, pro- 
« vided both lives continue, from the pre- 
** ſent time, to the end of a given term of 
years? 


—_ 
e 


ANSWER. 


Find the value of the annuity for two lives 
greater, by the given term of years, than.the 
given lives. Diſcount this value for the gi- 


bility, that the two given lives ſhall 6% 
continue the given term; and the product 


Ex AMG I E. 


Let the two "om be each 30. The term 
ſeven years. The annuity 10/, Intereſt, 
4 per cent. The given.lives, increaſed by 
7 years, become each 37. The value of two 
joint lives each 37, is (by Table VII. ) 10. The 

'The 
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The value of a ſingle life at 37, is (by Ta- 
ble VI.) 13.67. The former, ſubtracted from 
the latter, is 3.42, or the value of an annuity 
for the life of a perſon 37 years of age, after 
another of the ſame age, by Queſt. I.—3. 42 
diſcounted for 7 years, (that is, multiplied by 
0. 76, the value of 1 /. due at the end of ſeven 
years, by Table I.) is 2.6.—The probability 
that a ſingle life at 30 ſhall continue 7 years, 
is (by the hypotheſis explained page 2.) 


33 {a}. The probability, therefore, that two 


ſuch 


(a) In this caſe, it is on ſome accounts beſt, as wel! 
as eaſieſt, to take the probabilities of life from the hypo- 
theſis, rather than immediately from the Tables. —Fitty-- 
ſix perſons being ſuppoſed alive at 30, one will die every 
year, according to the hypotheſis. At the end of ſeven 
years then, the number of the living will be 49, and +*, 
or the odds of 7 to 1, is, by note, p. 18, the probability, 


that a life, aged 30, will continue 7 years; and this trac- 


tion, multiplied by itſelf, is the probability, that two lives 
of this age, fhall % continue 7 years. In general, it 
mult be remembered, that the probability, that any two 
or more events ſhall a happen, is the product ariſing from 
multiplying by one another, the probabilities of all the 
events taken ſeparately, 'I he probability, therefore, that 
any number of perſons will ad live any given time, is 
rightly found by multiplying into one another the proba- 
bilities that each of them will live that timme.—It may 
further be of uſe to ſome, that I ſhould obſerve here, that 
the difference between unity and the fraction expreſſing 
the probability, that an event will happen, gives the 
probatility that it will net happen. Thus; the probabi- 
ity, that a perſon 40 years of age will live 11 years, 
is, by the Bre/law Table 335, The probability, there- 
fore, that he will t live 11 years, is 3.33, ſubtracted 

C 4 from 


24 Queſtions concerning. 
ſuch lives ſhall both continue 7 years, is 


240tk 


3775» or, in decimals 0.765, And 2.6, mul- 
tiplied by 0.765, is 1. oo. the number of 
years purchaſe which ought to be given for 
an annuity, to be enjoyed by a life now 30 
years of age, after a life of the ſame age, pro- 
vided both continue 7 years. The annuity 
then being 10/. its preſent value is /.19.89. 
By fimilar operations, it may be found, 
that ſuppoſing the term one year, and the 
ages and the rate of intereſt the ſame, the 
preſent value of the fame reverſionary an- 
nuity is J. 32.4; and that if the term Is 15 
years, the value is J. 9 9.7- 

For two lives each 40, theſe values are 
1.30.33; — 417.44. —1.7.3. the term being 
I, 7, or 15 years. 

For two lives each 5o, the ſame values 
for the ſame terms, are J. 28. 2.—1. 13.86.— 
4.34 (4%. 

Theſe values, according to the London ob- 


ſervations and Mr. Simꝑfon's Tables of the 
values of ſingle and joint lives, are, 


from nity or 44. -In like manner: The probability that 
two perſons aged 30, ſhall both live 7 years, being o. 765, 
the probabilit that they will not both live ſo long, or 
that one or other of them will die in 7 years, is 0.765, 
ſubtracted from unity, or . 235. 

If any reader is unwilling to take theſe aſſertions for 
granted, he ſhould conſult the beginning of Mr. De 
Moivre's, or Mr. Simpſen's Treatiſes on the Doctrine of 
Chances, where he 1 find them demonſtrated. 


(a) See Note (C) Appendix. 
For 
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For 2 lives at 30—.32. 051 18.62—1.7. 66. 
at 401. 30.7 —/.15.6 2 45. 
at 501. 29.361. 12.331. 3. 24. 


* 


* 


Qu ES TION VIII. 


« Let the ſcheme of a ſocicty for granting 
* annuities to widows, be, that if a member 
6 lives a year after e his widow ſhall 
« be entitled to a life annuity of 20 J. If 
« ſeven years, to 10 J. more, or 30 J. in the 
„% whole. If fifteen years, to another addi- 
« tional 10/7. or 40/. in the whole. What 
« ought to be the annual payments of the 
„ members for the ages of 30, 40, and po, 
** ſup poſing them of the ſame ages with their 


wives, and allowing compound intereſt at 
6 4.1 cent.? 


ANSWER. 


According to the hypotheſis, explained 
p. 2; and, therefore, very nearly, according 
to the Tables of Obſervation tor Breſlaw, 
Norwich, and Northampton, 


xv 8.44—/. 8.691. 9.05. 
According to the London Obſervations, 


9 9.41—1. 10.17. 10.92. 
Theſe 
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Theſe values are eafily deduced from the 
values in the laſt Queſtion, For example, 
The value of 10 J. per annum for life to 40 
after 40, provided the joint lives do not fail 
in one year, is, according to the hypotheſes, 
1.30.33. The value of 20 /. per annum, in the 
ſame circumſtances, is, therefore, /.60.66.— 
In like manner, the value of 10 J. after ſever 
years, is /.17.44. And of 10 J. after 15 years 
1.7. 3.—Theſe values together make /.85.4, or 
the value of the expeCtation, deſcribed in this 
Queſtion, in a „ingle preſent payment; which, 
divided by 9.82, (the value by Table VII. of 
two joint lives at 40) gives /.8.69, the value 
of the ſame expectation in annual payments, 
during the joint lives.—In the ſame manner 
may be found the anſwer in all caſes to any 
Queſtions of this kind, | 

Theſe calculations ſuppoſe, that the an- 
nual payments do not begin 'till the end of 
a year. If they are to begin zmmedzately, the 
true annual payments will be, as was before 
obſerved, the Angle payments, divided by the 
value of the joint lives increaſed by unity; 


and in the preſent caſe they will be, by the 
hypotheſis, 


J. 7.751. 7.91. S. oy. 
By the London Obſervations, 
1.8.52. 9.06—1. 9.51. 
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By the method of calculation now ex- 
plained, may be eaſily found in all cafes, 
ſuppoſing the annual payments previouſly 
ſettled, what the reverſionary annuities are 
correſponding to them in value. — Thus, the 
annuities being the ſame with thoſe menti- 
oned in this Queſtion, the Mean annual pay- 
ments for all ages between 3o and 5o, are 
nearly 8 J. according to the 47ghe/t probabi- 
lities of life; 9 /. according to the /awe/# ; and 
8 guineas the medium {a ; intereſt being at 
4 per cent, and the firſt payment to be made 
immediately. | 

If the mean annual payments, beginning 
immediately, are fixed to five guineas, the 
correſponding life annuities will be nearly 
(by the hypotheſis) 12 l. if the contributor 
lives a year, and 24 /. if he lives ſeven years ; 
or (by the London Obſervations) 12 J. if he lives 
a year, and 20/, if he lives ſeven years {>}. 

It 


(a) The value of this expectation, ſuppoſing married 
men 40 years of age, and their wives 30, is, in a /ingle 
payment, 113 J. In annual payments, beginning immedi- 
ately. J. 9. 88, by the hyporhe/jzs. And 107 l.—and J. 10.93, 
by the London Obſervations. 


(5) If the annuities in expectation are 14 L provided a 


member lives a year, and 20 J. provided he lives ſeven 


years, the proper mean ſingle payments for all ages, taken 
one with another, under 50 or 52, is 50 guineas nearly, 
according to all the Tables of Obſervation, ſuppoſing 
equality of age between men and their wives. And the 
addition which ouzht to be made, on account of exceſs 
of age on the man's fide is, taking the neareſt and the 


eaſieſt 
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It is obſervable, that the difference in the 
values of the annuities, ariſing from diffe- 
rence of ages, and the difference in the pro- 
babilities of life, is leſs in this Queſtion than 
in Queſtion 4th; and that, conſequently, the 
plan propoſed in it, is the ſafeſt, as well as the 
moſt equitable and encouraging, that a ſociety 
can adopt. | 

It is neceſſary to remark here further, that 
yearly payments which begin immediately, 
are more advantageous than half-yearly pay- 
ments which begin immediately. Mr. Simp- 
fon (in his Treatiſe on The Doctrine of An- 
nuities and Reverſions, p. 78, and alſo 
in his Select Exerciſes, p. 283.) has ſhewn, 
that, in the caſe of life annuities, ha/lf-yearly 
payments, which begin at the end of half a 
year, are x of a year's purchaſe better than 
yearly payments, which begin at the end of 
a year. And it is manifeſt, that ba/f-yearly 
payments, which begin immediately, are no 


eaſieſt round ſums, about a guinea and - for every year 
as far as 17 years; or, in the annual payments, (ſup- 
poſed 5 2 1 2 guinea per amum for five years ex- 
ceſs, and g 2 guinea niore for every four years exceſs be- 
yond five years, *ti]l the exceſs comes to be 17 years. 
And, I believe, that 60 guineas in /ingle payments, and fix 
guineas in annual payments beginning immediately, may 
very well be ſtated as the /awe/? common payments proper 
to be required, ſuppoſing all married men under 52, ta- 
ken into a ſociety, without enquiring into the difference 


of age between them and their wives, the annuities be- 


ing all along ſuppoſed to be /ife annuities, and intereſt 
reckoned at 4 per cent. | a * 


| 
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more than half a year's purchaſe better than 
thoſe which begin at the end of half a year. 
But yearly payments, which begin immedi- 
ately, are a whole year's purchaſe better than 
the ſame payments to begin at the end of a 
year. The difference of value, . therefore, 
between yearly and half-yearly payments, 
ſuppoſing both to begin immediately, is a 
quarter of a year's purchaſe in favour of the 
former. 


QuvEtsTioNn IX. 


6% The value is required of an annuity to 
* be enjoyed for what may happen to re- 
main of one life after another, provided 


Y the life in expectation continues a given 
A time ?” | 
n | 
ANSWER, 
Ly 
10 Find by Queſtion VI. the preſent value of 


the annuity for the remainder of the life in 
expectation, after the given time, and multi- 
ply this value by the probability, that the 
other life ſhall fail within that time. Find 
alſo, by Queſtion VII, the value of the rever- 
ſion, provided both lives continue the given 
= time. Add theſe values to one another, and 
ta- the ſum will be the anſwer in a ſingle pre- 
= ſent payment. 


3 Ex A- 
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A EXAMPLE. | 
An annuity of 10 J. for the life of a perſon 


now zo, is to commence at the end of 14 
years a), if another perſon now 40, ſhould 
be then dead ; or, if this ſhould not happen, 
at the end of any year beyond 11 years in 
which the former ſhall happen to ſurvive the 
latter. What is the preſent value of ſuch an 
annuity, reckoning intereſt at 4 per cent. and 
taking the probabilities of life as they are in 
Dr. Halley's Table ? 

The value of 10 J. per annum, for the re- 
mainder of the life of a perſon now 3o, after 
11 years, found by Queſt. VI. is J.69.43.— 
The probability that a perſon 40 years of age 
Mall live 11 years, is, by Dr. Halley's Table, 
33%, The probability, therefore, that he 
will die in 11 years, is 44+ ſubtracted from 
unity (5), or +45; which multiplied by. 69. 43, 
gives J. 17. 16.—The value of the reverſion, 
provided both live 11 years, found by Queſt. 
VII. is 174. And this value added to the 


(a) That is, the title to the annuity is to commence 
at the end of 14 years, and the firſt payment to be made 
a year afterwards, in cafe the life in expectation ſhould 
continue fo long, and the other fail. But if both lives 
mould continue the given term, the firſt payment is al- 
ways to be made at the end of the year, in which the 


— life ſhall happen to ſurvive the latter. See Queſt, 


—— (0. See the Note, p. 23. 8 
| former, 


Reverfionary Annuities, &c. 31 


ſormer, makes J. 34. 16, the value required 
in a Angle preſent payment; which payment 
divided by J. 11.43, (the value by Table VII. 
of two joint lives, aged 30 and 40, with 
unity added) gives 3/. {a}; or the value re- 
quired in annual payments during the joint 
lives, the firſt payment to be made immedi- 
ately.—lIf, every thing elſe being the ſame, 
the aſſigned term is 15 years, the value re- 
quired will be 29 J. in a Angle payment, and 
J. 2.5 5 in annual payments. : 


| QueEs TION X. 

6e What money in hand, and alſo in an- 

* nual payments during life, ought a perſon 

“of an aſſigned age to give for a ſum of mo- 

e ney, payable at his death to his heirs 70% — 

* In other words, what money in hand, and 

* in annual payments during life, ought a 

perſon of a given age to pay for an afſu- 
* rance of any given ſum on his life?“ 

ANSWER. | 

Subtract the value of the life from the 

perpetuity. Multiply the remainder by the 


U 


cc 


(a) See the demonſtration of this rule in Note (D) 
Appendix. ü 


(5) This Queſtion is the ſame with Problem 16th, in 

r. De Moivre's Treatiſe on Annuitierz, and Problem 
26th, in Mr. Simpſon's Select Exerciſes ; but the anſwers 
there given are right only when applied to reverfionary 
z/tates, and therefore muſt be materially wrong, when 
applied to reverſionary ſims, as will appear from the Scho- 
lint to this Queſtion, and from note (E) in the Appendix. 


3 product 
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product of the given ſum into the intereſt of 
100 f. for a year: and this laſt product, di- 
vided by 100 J. increaſed by its intereſt for a 
year, will give the anſwer in a ,/ingle preſent 
payment. And this payment, divided by the 
value of the life, will give the anſwer in an- 
nual payments, during the continuance of 
the life, 1 
Example. Let the life be 30. The ſum 
100 J. The rate of intereſt 4 per cent. And 
the valuation of lives, that in Table VI. The 


ly perpetuity, therefore /a}, is 25. The inte- 
t 1 

N 

| 

| 


reſt of 100 /. for a year, is 47. 100 J. increaſ- 

ed by its intereſt for a year, is 104/. And 

b the value of the life 14.68.—The value of the 

9 life, ſubtracted from the perpetuity, gives 
! 10.32, which, multiplied by the product of 
100 J. into 4, or by 400, gives 4128. And 
this, divided by 104, gives J. 39.7, the va- 
lue of 100 J. payable at the death of a perſon 
aged 30, in a ſingle preſent payment. And 
this payment, divided by 14.68, is J. 2.7, the 
fame value in annual payments during the 
continuance of the life. 1 
| Theſe values found in the ſame way agree- 

[ ably to the valuation of lives for London, in 
Table X, are /.45.76, and /.4.49.—lf the life 

is 36, and intereſt 4 per cent. theſe values are | 
43 J. and J. 3.1, by Table VI, and J. 49.6, 


(c) That is; the value of the fee-ſmple of an eſtate i 
found by dividing 1001. by the rate of intereſt, . 3 
and 


— = 
* 
CS 


=... 
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and J. 4. 1, by Table X.—If intereſt is reck 
6ned at 3 per cent. the fame values are, by 
Table VI, for 30 years of age, J. 48. 14.— 
2.86.—For 36 years” of age, J. 51.43, and 
1.328 SUDAN 11591 

It appears here, that difference of (intereſt 
makes no conſiderable difference in the anſ- 
wers to Queſtions of this kind, except when 
the values are required im a ſingle payment. 
I the firſt of the annual payments is to be 
made immediately, the ſingle payment is to 
be divided by the value of the life, with uni- 
ty added to it, agreeably to what, has been 
already obſerved; and the annual payments 
in this caſe (intereſt ſuppoſed at 4 per cent.) 
will be by Table VI, for a life at 30, J. 2. 53 — 
n | 


o 


If the payments are half-yearly payments 
beginhing immediately, the ſingle payment 
muſt be divided by the value of the life in- 
creaſed by 3, or .75, (fee Queſt. VIII.) And 
the half-yearly payments, for the age of 36, 
will be half 2.9, or 1.45. And half 1.45, 
or . 725, is likewiſe nearly the proper quar- 
terly payments. 1 
Again; if an annual payment, beginning 
immediately, of J. 2.9, ought (reckoning in- 
tereſt at 4 per cent. to purchaſe 100 J. pay- 
able at the failure of a life now 363 5/. by 
the rule of proportion, ought to_ purchaſe 
172 J. And in like manner, it may be found, 
that the ſame annual contribution, in half- 


t D 2 yearly 
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yearly or quarterly payments, beginning im- 
mediately, ought to purchaſe 170 /.—Theſe 
ſums, according to the London Obſeryations, 
are 1 32 J. and 130/. nearly. 288. 

The reaſon of mentioning theſe particu- 
lars will be ſeen in the next chapter. 


$CHOLIUM, "=P 


If the reverſion is not a ſum, but an an- 
nuity for ever, or an eſtate in fee-fmple, to be 
entered upon after a given life, its preſent 
value, in à Jingle payment, will be © the value 
*« of the life ſubtracted from the perpetuity, 
% and the remainder multiplied by the an- 
% nuity, or the annual rent of the eſtate. — 
And the value, in annual payments, will be, as 
before, the ſingle payment divided by the 
value of the life. —Univerfally. It ought to 
be remembered, that a reverſionary eſtate, 
after any given life or lives, is worth as mach 
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ate to be received at the ſame time, aftcr the 
extinction of the. lives in poſſeſſion. It is 
eaſy to ſee, that this is a FircyrdRance which 
muſt, make the latter of moſt value. But to 
prevent any doubts about it, I ſhall explain 
it more Peaſe in a note in the Appen- 


: 8 1 
. 48 


HA perſon of a given age, having a year- 

= t* ly income which will fail with his life, 

wants to make proviſion for another per- 

1 ſon of a given age, in caſe the latter ſhould 

% happen to ſurvive, | What ought the for- 

4 % mer to give in a ſingle payment, and alſo 

gs ( in annual payments during their joint lives, 

e „for a given ſum, Payable at his death to 
o &_<© the latter? 


— 


9 a * 

5 * Sdeirrenifet; that the value of the given 

r, ſum in this caſe, muſt be lefs than in the caſe 

r, ſtated in the laſt Queſtion ; becauſe, here the 

payment of it is 2 3 on the contingen- 
| ſurvive another, where- 


J. Lex, that one life tha 
= as in the other caſe, it is certainly to be paid 
at the failure of a given life. 


ce A n San.. 
e- Find, by the ſolution of problem 3 1 


p. 297, MI. Simpſon's Select We the 
(4 Vid. Appendix, note (E), 
— 1 value 
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value of an eſtate, correſponding to the given 
ſum, and depending on the given ſurvivor- 
ſhip. Divide this value by 1J. increaſed by 
its intereſt for a year, and the quotient will 
be the value of the given ſum in a ſingle pre- 
ſent payment. And the ſingle payment, di- 
vided by the value of the given joint lives, 
will be the anſwer in annual payments during 
the joint lives. 

The ſolution I have referred to is as fol- 
lows. 206 Kl 

Find the value of an annuity on two 
equal joint lives, whereof the common age 
* is Equal to the age of the older of the two 
j « propoſed lives ; which value, ſubtract from 
* the perpetuity, and take half the remain- 
Kt « der. Then ſay, as the expectation of the 
il duration of the younger of the two lives is 
{ « to that of the elder, ſo is the ſaid half re- 
ö „ mainder to a 4th proportional, which will 
| „be the number of years purchaſe to be gi- 
| ven for the eſtate when the life in expec- 
| «© tation is the oldeſt of the two. But if this 


life is the youngeſt, then add the number 
| of years purchaſe juſt found to the value 
| of the joint lives, and let the ſum be ſub- 
j * tracted from the perpetuity, and you will 
l * alſo have the anſwer in this caſe ( 429. 


Let 


- {a) Mr. Simpſon has given the following examples of 
this ſolution, adapted to London lives. Example I. 
«© Suppoſe the age of the expeant to be 40; of the poſ- 
*« /efſor 30. The rate of intereſt 4 per cent. and, the 
| | given 


JJ T7 
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Let the life in expectation be 30; and the 


other life 40: The ſum, 100 J. Intereſt, 
4 per cent. The valuation of lives, that in 


Table VI. 1 ä 


The expectation of the firſt life, is 28; of 
the ſecond life 23, by Mr. De Moivre's hy- 
pot heſis. The value of the joint lives is 10.4.3, 


4“ given legacy 5000 J. or 2001. per annum. Then the 
« value of two equal joint lives of 40, being 8.1, bv 
« Table XI, and the perpetuity 25, the remainder or 
difference will be here 16.9; whereof the half is 8.45. 
«© Therefore, it will be as 23.6 to 19.6, ſo 8.45 to 7.02 
„ years purchaſe, or J. 1404, the required value.” 

3 II.“ Let the age of the expectant be 20, of 
& the peſſeſſor 40, ard the reſt as in the preceding exam- 
« ple. Here the value of the joint lives 30 and 40, will 
&« be 8.8; which added to 7.02, (found above) the ſum 
« will be 15.82; whence the anſwer, in this caſe, is 
« 9.18 years purchaſe, or 1836.” 

4 {ſhewn, that the values of reverſionary Hates, 
and reverſionary ſums, are not the ſame as is here ſup- 


poſed. — The rule gives the true value when applied to 


the former; but, when applied to the latter, the values 
given by it muſt be divided by 1/7. increaſed by its inte- 
reſt for a year, as above directed. — The fame obſervation 
is to be applied to Mr, Simpſon's next Problem, or the 


In theſe Examples 23.6 and 19.6, are the expectations, 
in Table IX, of 30 and 40, according to the London Ta- 


bles of Obſervation; and the method of finding them for 


any age, and from any Tables of Obſervation, is ex- 
plained at the beginning of the firſt Eſſay. 
In Mr. De Moivre's hypotheſis, the expectation of a life, 


is al ways half the complement, See note, p. 2.— Some 


times the complement of a life is mentioned without any 
view to Mr. De Moore's hypotheſis, and it then means 
double the expe&ation of the life, whatever that may be, 
according to any Table of Obſervations. 


D 3 by 
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both 40, is 9.82, by the ſame Table. The 
eſtate correſponding to 100 J. is 47. per ann. 


by Table VII. The value of two joint lives, 


and the preſent value of ſuch an eſtate to be 
entered upon by a perſon 3o years of age, pro- 


vided he ſurvives a perſon 40 years of age, is, 
by the rule juſt quoted, J. 33.32. And this 


value, divided by 1 /, increaſed by its intereſt 
for a year, or by 1.04, is J. 32.03. the value 
in a ſingle preſent payment of the ſum of 100 J. 
dependent on the given ſurvivorſhip. And 
this ſingle payment, divided by 10.43, is 
J. 3.07, the required value in annual payments, 
during the joint lives, if the firſt payment is 
not to be made till the end of a year. But if 
the firſt payment is to be made immediately, 
the required value in annual payments will be 
J. 32.03, divided by 11.43, or J. 2.8, —Theſe 
values, according to the London Obſervations, 
or Mr. Simpſon's Tables founded upon them, 


are /, 35.30, in a ſingle payment, and J. 3.6, in 


annual payments, beginning immediately. 


Mr, Simpſon, in the Problems followin 
that here quoted, has given ſolutions of moſt 
@ther Queſtions, concerning the values of re- 
verſions depending on ſurvivorſhips, where 
the whole duration of two or three lives is 
concerned, And I am acquainted with no 
other ſolutions of theſe Queſtions, which are 
applicable to all Tables of Obſervations, and 
which at the ſame time (proper regard being 


paid 
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paid to the correction explained in the laſt 
Queſtion) may be conſidered as ſufficiently 
correct {a}. 6 


8 QvzsTrIon XII. 


_ «© Suppoſe an inſtitution for the relief of 
& widows to extend its aſſiſtance likewiſe 
&« to the families of married men, provided 
% they leave no widows, Suppoſe, for in- 
« ſtance, that in this caſe children are to be 
« entitled to 100/, What is ſuch an expec- 
« tation worth, in preſent payment, accord- 
* ing to Dr. Halley's Table, intereſt being at 
& 4 per cent. 


ANSWER. 


4 If 40 is the mean age at which members 
are admitted on ſuch an inſtitution, and 32 
the mean age of their wives, the anſwer 

| 7 (ſuppoſing no ſubſequent marriages) is, by 
the 33d Problem in Mr. Simpſon's Select Ex- 
erciſes, p. 298, and the correction already 


explained, J. 13.80 0%. A 
u 


Las hs} 


(a) See the third Eſſay. 


(% This Problem and its ſolution are given by Mr. 
Simpſon in the following words: © A and his heirs are 
<< entitled to an eſtate of a given value, upon the deceaſe 
* of B, provided B ſurvives A; to find the value of 
their expectation in preſent money.” Solution. Find 
* the value of an annuity on the longeſt of two equal 
D 4 „ 


oa a a oO © een 
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But there is a reduction neceſſary, on ac+ 
count of the chance there is, that a widower 
may marry again. Suppoſe, therefore, one 
half of all widowers to marry a ſecond and 
third time, and that two-fifths of ſuch wid- 
owers ſurvive theſe ſubſequent marriages. In 
| this caſe, x added to + of 4, or . of all who 
it! become widowers, will die without leaving 
widows, and therefore % of J. 13. 8, or J. 9.66, 
i will be the anſwer. If only one fourth of 
iN all who become widowers marry again, and 
two fifths of theſe ſurvive, the anſwer will 
be J. 11.73. | 


< lives, whereof the common age is that of the older of 
*© the lives A and B; which value ſubtract from the 
4 perpetuity, and take half the remainder ; then it will 
© be, as the expectation of duration of the younger of 
the lives A and B, is to that of the older, ſo is the 
5 © ſaid half remainder to the number of years purchaſe 
lh *© required, when the life of B is the older of the two. But 
| „if B be the younger; then to the number thus found, 
add the value of an annuity on the longeſt of the lives 
i A and B, and ſubtract the ſum from the perpetuity, 
7 « for the anſwer in this caſe,” 
If the eſtate is 4 J. per annum, the age of B 40, and of 
A 32, intereſt 4 per cent. the anſwer by this rule comes 
put 4. 14.35, which divided (as in the preceding Queſtion) 
by 104, gives |. 13.86, the value, as above, of 100 J. in 
money. If B is 30 and A 40, the ſame value is 20/. 

N. B. The value of the longeſt of two lives is always 
the d:fference between the value of the joint lives, and the 
jon of the values of the two given /ingle lives. Thus; 

he value of a liſe at 40, is, by Table VI, 13.2. The 
ſum of the values of two ſuch lives, is 26-4. The valuc 
of two joint lives, whoſe common age is 40, is, by Ta- 
ble VII, 9.82; and the difference is 16.58, or the value 
pf the nge of two lives at 40. 
This 
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This calculation ſuppoſes all marriages to 
leave children who ſurvive their parents. If 
this is conſidered as uncertain, the values now 


determined muſt be diminiſhed in the pro- 
portion of this uncertainty.— Thus; if one 


marriage in ſeven fails of leaving children (a) 
that ſurvive their parents; theſe values will 
be reduced a /eventh part, or to J. 8. 28, if half, 
and J. 10.05, if a quarter of all widowers 
marry. | 

In this way may any other queſtions of the 
ſame kind be anſwered on any ſuppoſitions 
that may be thought moſt reaſonable, 


QuesTion XIII. 
« Let an eſtabliſhment be ſuppoſed which 


* takes in at once all the marriages in a 
* country, or all marriages among perſons 
« of a particular profeſſion within a given 
« diſtrict, and ſubjects them for perpetuity 
to a certain equal and common tax, or an- 
e nual payments, in order to provide life an- 
* nuities for ſuch widows as ſhall reſult from 
* theſe marriages. What ought the tax to 
« be, ſuppoſing the annuity 20 J. and calcu- 
* lating at 4 per cent. from Mr. De Mozvre's 
* yaluation of lives; or, which is nearly the 
* fame, from the probabilities of life in Dr. 
% Halley's Table of Obſervations ?“ 


* 


(a) This for many years has been nearly the fact among 
the miniſters and profeſſors in Scotland, | 


ANSWER, 
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Since at 055 commencement of ſuch an 
eſtabliſhment, all the oldeſt, as well as the 
oungeſt marriages, are to be entitled equally 
to the propoſed benefit, a much greater num- 
ber of annuitants will come immediately up- 
on it, than would come upon any ſimilar 
eſtabliſhment, which limited itſelf in the 
admiſſion of members to perſons not exceed- 
ing a given age. This will check that ac- 
cumulation of money, which ſhould take 
lace at firſt, in order to produce an income 
equal to the diſburſements at the time when 
the number of annuitants comes to a maxi- 
mum; and, therefore, will be a particular bur- 
den upon the eſtabliſhment in its infancy. For 
this, ſome compenſation muſt be provided; 
and the equitable method of providing it, is, 
by levying ines at the beginning of the eſta- 
bliſhment, on every member exceeding a gi- 
ven age, proportioned to the number of years 
which he has lived beyond that age, But in 
the preſent queſtion, it is ſuppoſed, that ſuch 
fnes cannot be conveniently levied, or that 
every payment muſt be equal and common, 
whatever diſparity there may be in the value 
of the expectations of different members. 
The fines, therefore, muſt be reduced to one 
common one, anſwering as nearly as poſſible 


to the diſadvantage I have mentioned, and 
payable 
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payable by every member at the time when 
the eſtabliſhment begins. After this, the 
eſtabliſhment will be the ſame with one that 
takes upon it all at the time they marry 
and the tax or annual payment of every mem- 
ber adequate to its ſupport, will be the annu- 
al payment during marriage, due from perſons 
who marry at the mean age at which, upon 
an average, all marriages may be conſidered 
as commencing. There are then two points 


to be here determined. The fines neceſſary to 


be paid at firſt, according to the account I have 
juſt given; and the conſtant annual payment, 
neceſſary to be made by every member, as 
an equivalent for the expectation provided 
by the eſtabliſhment.——The nes to be paid 
at firſt are, tor every particular member, the 
ſame with the difference between the value 


of the expectation to him at his preſent age, 


and what would have been its value to him 
had the ſcheme begun at the time he marri- 
ed? Or, they are, for the whole body of 
members, the difference between the value 
of the common expectation, to perſons at the 
mean age of all married perſons taken toge- 
ther as they exiſt in the world, and to per- 
ſons at that age, which is to be deemed their 


mean age when they marry. 


Thus; let 33 for the man, and 25 for the 


woman, be the mean ages of all that marry 


annually, Let alſo 48 be the mean age of 
all the married men in the world, and 40 of 


married 
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married women /a. Now, he that will 
calculate for theſe ages, in the manner di- 
rected in Queſt. IV. will find, that the value 
in annual payments during marriage, and be- 

, ginning immediately, of the expectation of 
an annuity of 201. per annum by a perſon 
25 years of age, after a life whoſe age is 33, 
is /.6.64.—And that J. 8.04, is the value of 
the ſame expectation, the ages being 48 and 
40. 

The former, therefare, is the payment for 
perpetuity from every member of the eſta- 
blichment ; and the value of the d:ference be- 
tween it and the latter, or of J. 1.4 per ann. 
payable during two joint lives, whoſe ages 
are 40 and 48, that is, J. 14.2, is the fine ne- 
ceſſary to be levied on every married member 
at the beginning of the eſtabliſhment %. 

It would be eaſy to extend the benefit of 
ſuch an eſtabliſhment, ſo far as to provide 

100 /, for the children of members, provided 


(a) J muſt beg leave to refer to note (F) in the Ap- 
pendix, for an explanation of what I mean by the mean 
ages of married men and women, and alſo for a confir- 
mation of the anſwer I have given to this Queſtion. 
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(b) An annuity for ever, the firſt payment of which 
is to be made immediately, is worth 26 years purchaſe, 
intereſt being at 4 per cent, J. 14.2 therefore, is equiva- 

| lent in value to 0.55 J. or 115. per annum, for ever. Add 
this to 1.6.64, and it will appear, that J. 7.19 per annum, 
beginning immediately, is the anſwer to this Queſtion, 
ſuppajing the value of the fine to be provided for in the 

| an annual payments. 


they 
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they leave no widows; and the neceſſary ad- 
dition on this account to the perpetual an- 
nual payments, can ſcarcely, in the circum- 
ſtances this queſtion ſuppoſes, be much more 
than about 15 5. payable during life, and ex- 
cluding from all benefit ſuch as happen to 
be widowers at the commencement of tho 
eſtabliſhment, and do not afterwards marry. . 


If, in ſuch an eſtabliſhment, all perſons 
of a particular denomination, whether mar- 
ried men, widowers, or batchelors, are ſub- 
jected alike to the taxes and fines; they 
ought to be as much %, as the whole num- 
ber of perſons ſubjected to them, is greater 
than the number of marriages conſtantly 
exiſting. = eee e ebener 
In carrying theſe ſchemes into execution, 
there cannot be a more eaſy, or equitable 
way. of raiſing the neceſſary fines, than by 
providing, that none ſhall be entitled to any 
expectation for a few of the firſt years. Thus; 
an eſtabliſhment, . entitling widows to 20/7. 
per annum for life, and conſiſting of 667 
married members, and 344 unmarried, al- 
ways kept up at an average, ought to begin 
with a capital of J. 14.2 multiplied by 667, 
or 9711 beſides one payment in hand of 
the conſtant annual payments. That 1s, (the 
proper annual payment of every member be- 
ing in this caſe rr, multiplied by J. 6.64, 
or J. 4.38) it ought to begin with a * 

3 9 


of 13,899 J. over and above the payment of 
J. 4.38, at the end of every year for ever af- 
terwards (a .—The excluſion of all the firſt 
members from any benefit, unleſs they ſur- 
vive the rl two years, or live to make three 
payments, would raiſe this capital nearly. 
And ſuch an excluſion for three or four years, 
would be an advantage ſo conſiderable, that 
it would probably give ſecurity and ſtability 
ne ſcheme. for alt ſubſequent. time. 
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1 


In theſe obſervations, I have had in view 
ſeveral ſchemes of the kind deſcribed in it, 


SS #4 4 


in view. 


It ſhould be further remembered, that 
when the mean ages, at Which marriages 
commence, are ſuppoſed to be 33 and 25, 


(a) Or, ſuppoſing the value of 947 11. (the fine) pro- 
vided for in the annual payments, it ought to receive 
every year, at the beginning of the year, a contribution 
from «ach member of /. 4.74. 1 

| a 


, 
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all ſecond and third marriages are included; 

and that it is to be expected, that almoſt all 
theſe marriages will begin after theſe ages; 
and likewiſe, that a conſiderable proportion 
of the firſt marriages will begin a much lon- 

er time after theſe mean ages, than any of 
the other firſt marriages will begin before 
them. Probably, therefore, theſe mean ages 
ſhould not be taken younger. One or two 
years, however, more or leſs, in every fa 
poſition I have made, will make no n 
rence of any conſequence. 


QueEesTION XIV. 


% A perſon of a given age has an eſtate de- 
*« pending on the continuance of his life for 
e a given term. What ought he to give for 
" having i it ured to him Ne that term? 


ANSWER. 
From the value of an annuity certain for 


the given term, found by Table II, ſub- 


tract the value of the life for the given term, 
found by Queſt. VI. and reſerve 4 remain- 
der. —Multiply the value of 1 J. due at the 
end of the given term, (found by Table I.) 


by the perpetuity, and allo by the probability, 
that the given life ſhall fail in the given term. 


The product added to the reſerved remainder, 
and the ſum. nes ſian by the ren annuity, 
| will 
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will be the required value of the aſſurance 
in one preſent payment 4 a). | 


EXAMPLE. 


An eſtate or annuity of 10 J. for ever, will 
be loſt to the heirs of a petſon. now 34. 
ſhould his life fail in 11 years. What ought 
he to give, for the aſſurance of it for this 
term ?—That is; What is the preſent value 
of ſuch an annuity to be entered. upon at the 

failure of ſuch a life, ſhould that happen in 
II years? 


The value of the life of a perſon whoſe 
age is 34 for;{11 years, is, by Queſt. VI. 
(reckoning intereſt at 4 per cent. and calcu- 
lating from Dr. Halley's Table of Obſerva- 
coi 7.763 which, ſubtracted from 8.760, 
(the value of an anuuity certain for 11 years) 
leaves 1 /. the remainder to be reſerved. 

The value of 1 /. to be received at the end 
of 11 years, is, 0.6496, by Table I. The pro- 
bability that the life of a perſon, aged 34, 
ſhall fail in 11 years, is, by Dr. Halley Ta. 
ble, 127; and in the perpetuity is 25. Theſe 
numbers, multiplied by one another, and 1 
added to the product, make 4.34, which, 
multiplied by 10, (the given annuity) gives 
1. 43.4, the required value i in a ſingle ones 
payment. 


(a) See the nne in note G) Gs - 
4.4345 
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J. 43.4, divided by 1.04, gives J. 41.7, the 
true value, by Scholium to Queſt. X. of the 
aſſurance of an equivalent ſum, or of 250/. for 
11 years on the given life. 

Again. 41.7, divided by 8.76, (the value 
of the given life for the given time with unity 
added to it) gives 4.76, the ſame value in an- 
nual payments beginning immediately, for 
11 years (a), ſubject to. failure ſhould the 


life fail. 


SCHOTT IVA. 


In a fimilar way may the price of aſſuran- 


| ces on any two joint lives, or the /onge/? of 
| two lives for any given terms, be calculated; 
the rule being as follows: 


From the value of an annuity certain 


for the given term, ſubtract the value of 
the joint lives, or the longeſt of the two 
| < lives for the given term, found by Scho- 


e lium to Queſt. VI. and re/erve the remain- 
« der. -Multiply the value of 1 J. to be re- 


| © ceived at the end of the given term by the 


* perpetuity, and alſo by the probability 
© that the joint lives, or the longeſt of the two 
* ves, ſhall fail within the given term. This 
* product added to the relerved remainder, 


and the /m multi plied by the annuity to be 


(a) The laſt payment to be made at the end of the 
IIth year; or 12 payments in all, 


E * aſſured, 
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t aſſured, will be the value of the aſſurance 
e in a fingle preſent payment.” 


EXAMPLE. 


" What i is the value of 10 J. per aan to 
* be entered upon, ſhould either of two 
„ perſons, one 40 and the other 30 years of 
« age, die in ten years, reckoning intereſt 
« at 4 per cent. and calculating from Dr. 
% Halley's Table.” 

The value of two joint lives at theſe ages, 
for 10 years, (found by Scholiumto Queſt. VI.) 
is 6. 51 3 which, ſubtracted from 8.111, (the 
value of an annuity certain for 10 years, at 
4 per cent.) leaves 1.60, the remainder to be 
reſerved. 

The value of 1 /. to be Kebclved at the end 
of 10 years, is, . 675 5, by Table I. 

The probability, that the lives of one or 
other of two perſons, aged 30 and 40, ſhall 
fail in 10 years, is, 375+ by Table III. (a). 
And the perpetuity 25. * Theſe numbers, 
multiplied by one Woke, and 1.60 added 
to the product, make 7.48, which, multiplied 


(a) Fhe probability taken from the Table, that a per- 
ſon aged 30, ſhall live 10 years, is, 445, That a perſon, 
aged 40, ſhall live 10 years, is, 34%. That my ſhall 
both live 10 years, is, 345, multiplied by F, or 347. 
That they ſhall not Both live 10 years, or that or ong or 3.5 wk 
of them ſhall die in this time, is, 347, ſubtracted from 
unity, or 43.5, See note p. 23. 


by 


Fir 
other 


from 


by 
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by 10, (the given annuity) gives J. 74.8, the 


anfwer in a ſingle preſent payment. 
J. 74.8; divided by 1:04; gives J. 71:92; the 


value of the affurance of an equrvalent ſunt ; 


of of 250 f.. 71:92, divided by 7.51; (the 
value of the two joint lives for 10 years with 
unity added) gives 9:57; the value of the 
ſame ſum in annual payments beginning im- 
mediately, for 10 years, ſubject to failure 
ſhould the joint lives fail. 


EXAMPLE II. 


% What is the value of 10 J. per ann. to be 
te entered upon, ſhould two perſons, one 30, 
* and the other 40, both die; that is, ſhould 
*« the /ongeſt of the two lives fail in 10 years, 
e reckoning intereſt at 4 per cent. and cal- 
* culating from Dr. Halley's Table ?” 
The value of the /onge/# of the two lives 
for 10 years, (that is, the value of the joint 
lives for 10 years, ſubtracted from the ſum 
of the (a) values of the fingle lives for 10 
years) is, 7.91; which, ſubtracted from 8.111, 
the value i, an annuity certain for 10 years, 
leaves .20 the remainder to be reſerved. — 
The value of 1/7. to be received at the end 
of 10 years, is, .6755: The probability that 


the lives of two perſons, aged 30 and 40, 


ſhall fail 1 in 10 years, is, by Table III, r, 


| _ (a) See Scholium to Queſt, VI. 


E 2 mul- 
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multiplied by Ser, or g; and the per- 
petuity 25. Theſe numbers, multiplied by 
one another, and . 20 added to the e 
make 740, which, multiplied by 10, (the 
395 annuity) gives 7.4, the anſwer in a ſin- 
8] e payment. 

7.4, divided by 1,04, gives 7.11, the va- 
ue of the aſſurance of 250 /. 


REMARK 5 


The values of ſingle lives for given terms, 
when theſe terms are leſs than ten years, 
muſt, in anſwering theſe Queſtions, and alſo 
in anſwering the following Queſtions, be 
found true to at leaſt 2 or 3 places of deci- 
mals. But they cannot be Wund to this ex- 
actneſs by any Tables that are extant; and, 
therefore, they muſt be calculated in the fol- 
lowing manner: 

* Multiply the probability, taken out of 
* the Table of Obſervations, that the life 
«© ſhall exiſt 1, 2, 3, &c. years, by the value 
« of 1/. due at the end of 1, 2, 3, &c. years; 
<« and the ſum of the products will be the 
value of the life for 1, 2, 3, &c. years.” 


For Example. The probability, that a 
perſon whoſe age is 34, ſhall live a year, 1s, 
by Dr, Halley's Table, 238. The probabili- 
ty, at the ſame age, of living 2 years, is, 435 3 


3 years, FI3-——43377 multiplied by . 9615, (the 
value, 
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value, by Table I. of 1 /. due at the end of a 
year, intereſt being at 4 per cent.) is, .942 3 
or the value of the life for one year.— 3, 
multiplied by .9245, (the value of 1 /. due at 
the end of 2 years) is, .891. And this added 
to the former product, gives 1.833; or the 
value of the life for 2 years. — :, multiplied 
by .8890, (the value of 1 7. due at the end of 
3 years) is, .841; and this product, added 
to 1.833, makes 2.674, or the value of the 
given lite for 3 years. 


When the term exceeds 10 years, the rule 


in Queſt. VI. will give theſe values with ſuf- 


ficient exactneſs; and it would do the ſame 
in all caſes, were the values of lives given 
true to 3 or 4 places of decimals, and in 
ſtrict agreement to the Tables of Obſervation 
uſed. 

The remark now made is to be extended 
to the values of joint lives for given terms. 
For theſe values, like thoſe of fngle lives, 
cannot be found in ſolving theſe Queſtions 
with ſufficient accuracy, when the terms are 
ſmall, by any method, except the tedious 
one, of multiplying the probability that the 
2 lives ſhall 4974 continue 1, 2, 3, &c. years, 
by the value of 1/. due at the end of 1, 2, 
3, &e. years, and taking the ſum of the pro- 
ducts in the manner juſt deſcribed. 
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If the annuity is to be entered upon, in 
caſe of the failure within a given time of 
any life or lives, at the end of that time; and 
not af the eng of the year in which the failure 
may happen ; its preſent value will be the pro- 
duct ariſing from the continual multiplication 
by one another of the perpetuity increaſed 
by unity; the value of 1 /. = at the end of 
the given time ; the annuity ; and the proba- 
bility that the life, or lives, ſhall fail within 
the given time. And care ſhould be taken 
not to confound theſe two ſorts of Queſtions 
with one another.—Thus ; the value in one 
payment of 10 J. per ann. to be entered upon F 
eleven years hence, in caſe a perſon aged 34 $ 
ſhould not live ſo long, is 26, (the perpetuity | 
increaſed by unity, intereſt being at 4 per cent.) 1 
multiplied by . 6496, and by 10/7. and allo 
by 355; or 34.8.—This value, divided by 
1.04, is, 33.5, the value of an equivalent 
ſum, or of 250 J. to be obtained on the ſame . 
conditions. | 


The value of the aſſurance of any annuity | 
on the whole continuance of any fingle lite 1 
is, by Queſt. X. the exce/s of the perpetuity 
above the value of the life, multiplied by the 
annuity. Andin like manner; the value of 
the aſſurance of any annuity on the whole 
continuance of any two joint lives, or the 
longeſt of two lives, is the exceſs of the per- 


petuity 
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petuity above the value of the joint lives, or 
of the longeſt of two lives, multiplied by the 
annuity. This is very obvious; but no ge- 
neral method has been yet explained of find- 
ing the values of aſſurances on lives and ſur- 
viyorſhips for terms of years leſs than the 
whole continuance of the lives. For this rea- 
ſon, I have been here more explicit than I 
ſhould otherwiſe have been ; and, as ſuch aſ- 
ſurances are now much practiſed, and may 
be very uſeful if their values are rightly de- 
termined, I have thought proper to add the 
two following Queſtions, which, when join- 
ed to Queſtion XI. and Mr. Simpfen's 33d 
Problem given in the note, p. 39, will, I be- 
lieve, exhauſt this ſubject as far as two lives 
can be concerned, 


QvEs TION XV. 


B, expectant, will loſe a given ſum, 
„„ ſhould he ſurvive A, w:thin a given time. 
* What ought he to pay for the af/urance of 
* it?“ In other words: What ought he 
* to pay for a given ſum to be received at 
* the death of A, ſhould he happen to ſur- 
vive him within a given time?“ 


ANSWER. 


Divide the ſum of the decrements of life 
in the Table of Obſervations from the age 
of A, for the given time, by the given time ; 


and, by the quotient divide the number of 
E\ 4 the 


\ 


% 
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the living in the Table at the age of A; and 
again, by this /econd quotient (a), divide the 
given ſum, reſerving the third quotient. 
Find the value of an annuity on the life 
of B, for the given time. . To this value add 
the guotient, that will ariſe from dividing the 
value of an annuity: certain, for the given 
time, by twice the complement of the life of 
B; and the ſum, multiplied by the reſerved 
quotient, will be the required value in a ſing] 


preſent (5) payment. 1 


EXAMPLE. 


Let the Table of Obſervations be Mr. Simp- 
ſon's for London, or Table VIII. Let the rate 
of intereſt be 3 per cent. A, ſeven years of 
age. B, 3o. The given time 14 years. 
The given ſum 100 /,—The ſum of the de- 
crements, in Table VIII. for 14 years from the 
age of ſeven, is 73, which, divided by 14, 
gives 5.2. The number of the living at ſe- 
ven is 430, which, divided by 5.2, and 100 J. 
divided by the quotient, gives /. 1.21, the 
quotient to be reſerved. 


(a) When the age of A is under 6, and the term ſo 
large as to exceed the difference between it and 70, it 
will be beſt when the London Table is uſed, to divide 
the given ſum, not by the ſecond quotient here menti- 
oned, but by the complement of the life of A, taken out 
of Table IX. | 


) See the demonſtration of this rule, and alſo of the 
rule that will be given for ſolving the next Queſtion, in 
the Appendix, note (H). 5 


The 
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The value of an annuity for 14 years on 


the life of B, is, by Queſt. VI. 9.5. — The 


value of an annuity certain for 14 years, is, 
by Table II. 11.296, which, divided by 
94-4, (twice the complement of the life of B, 


by Table IX (a), gives .12, which, added to 


9.5, gives 9.62; and this again multiplied 
by 1.21, the reſerved quotient, gives 11.64, 
the preſent value in one payment of roo J. pay- 
able at the death of A aged 37, to B aged 
zo, ſhould A die and leave B the ſurvivor 
within 14. years. 

The preſent value for 14 years of two joint 
lives, one 7 and the other 30 years of age, 


may be found, by the help of Table XI, and 


the rule in the Scholium to Queſt. VI. to be 
nearly 9 years purchaſe; and, J. 11.64 di- 
vided by this value with unity added, or by 
10, gives 1. 164, the foregoing value in an- 
nual payments during the joint lives for 14 
years, the it payment to be made imme- 
diately, and the Ja payment at the end of 
14 years, ſhould the joint lives not fail. 


SCHOLIUM. 


It deſerves particularly to be remembered, 
that 'in this method likewiſe may be calcu- 
lated, what ſums ought to be paid on any 
ſurvivorſhip, within a given time, of one life 


(a) This Table gives the expeations only, but it ſhould 
be remembered, that twice the expectation is always the 
complement of a life, See note, p. 37. 


beyond 
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beyond another, in conſideration of any gi- 

ven ſum PRO advanced. The following Ex- 

png of this is a caſe which has offered it- 
practice, 

« A 7 — aged 30, has in expectation 
% an eſtate which is to come to him, pro- 
60 vided he ſurvives a minor, aged 7. before 
* he is out of his minority; that is, pro- 


« yided he ſhould be himſelf living at the 


time of the minor's death, ſhould that hap- 
«© pen before he is 21.—In theſe circum- 
« ſtances, he wants to borrow 1000 J. on his 
« expeftation. What rever/ion out of the 
*« eſtate depending on ſuch a ſurvivorſhip, is 

« a proper equivalent for this ſum now oy 
« vanced, intereſt being reckoned at 3 per 
* cent. and the probabilities of life 1 
5 ſuppoſed the us with thoſe in Mr, Simp- 
* ſon's Table of London Qbſeryations pd 


* 


ANSWER, 


It appears from what has been juſt deter- 
mined, that for J. 11.64 now advanced, the 
proper equivalent in ſuch circumſtances, 1s, 
100/. to be paid, in caſe the ſurvivorſhip 
ſhould take place; or, by the correction in 
page 34, as much of the eſtate as 100 J. 
wall buy at 3 per cent. ſuppoſing the firſt rent 
to be received immediately; (that is, ſup- 
poſing the eſtate worth 34.33 years purchaſe. ) 
or J. 2.912 per annum.—PBy the rule of pro- 
portion, therefore, for 1000 J. the proper 

equi- 
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equivalent will be 8591 J. in money, or 2 50 /, 
per annum out o of the eſtate. 


QuEz5s TION XVI, 


6c 100J. will be loſt to B's heirs, ſhould he 
e happen to die after A, whim à given time. 
„ What is the price of the afſurcnce of it !— 
« That is: What is the preſent value of 
* 100/, payable at the death of B, provided 
**, his death ſhould happen we A's death, 


* qoitÞil a given lime? 


ANSWER, 


Divide the ſum of the decrements of life 
in the Table of Obſervations from the age of 


| B, for the given time, by the given time; 


and by the quotient divide the number of the 
| living at the age of B; and again, by this 
© ſecond quotient (a), divide the given ſum, re- 
ſerving the third guotient. 

Find the value of an annuity on the life A 
for a number of years, leſs by one year than 
the given time, which ſubtract from the va- 
lue of an annuity certain for the ſame num- 


Z ber of years. Multiply the remainder by the 


reſerved quotient, and divide the produdt by 
the amount of 1 J. for one year, and let this 
be a ſecond reſerved quotient. 


(a Or rather, if the Landon Table i is uſed, by the com- 
plement of the life of B, when his age is under 60, and 


3 the term exceeds the difference between it and 70. 


Again, 
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Again. Multiply i into one another the 2 
reſerved quotient, and the value of an an- 
nuity certain for the given time; and divide 
the product by twice the complement of A's 
life. This /a/# quotient, added to the ſecbnd 
reſerved quotient, will be the anſwer i in a pre- 
ſent ſingle payment. | 


EXAMPLE. 


Let the age of B be 40. Of A 30. The 
ſum 100/. Rate of intereſt 4 per cent. The 
given time 20 years. The Table of Obſer- 
vations, Mr. Simpſon's, or Table VIII.—The 
ſum of the decrements of life, in this Table, 
from the age of 40 for 20 years, is 127,which, 
divided by 20, (the given time) gives 6. 38.— 
'The number of the living at 401s 229, which, 
divided by 6.38, gives 35.8; and 100/. (the 
given ſum) divided by 35.8, gives 2.79, the 
firſt quotient to be reſerved. 

The value of an annuity for 19 years on 
a life at 30 years of age, is 10.3; which, 
ſubtracted from 13. 134, (the value of an an- 

nuity certain for 19 years, by Table II) and 
the remainder multiplied by 2.79, gives 7.89. 
This product divided by 1.04, (the amount 
of 1/7. in one year) gives 7.60 ; the 48 
reſerved quotient. 

2.79 multiplied by 13. 59, (the value of an 
annuity certain for 20 years) gives'37.910; 


and this product divided by 94.4, (twice the 
com- a 
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complement of A's life by Table IX.) gives 
401, which, added to 7.60, gives 8 J. the 
Anſiwer; or, the value of 100 J. payable at the 
death of B, on the contingency of his ſurviv- 
ing A aged 3o, and both dying in 20 years. 
It is plain, that this is likewiſe the ſum 
that ought to be lent to B now, on the ex- 
pectation of 100 J. at his death, provided it 
ſhould happen after A's death in 20 years. 


This rule gives the juſt ſolution in all caſes, 
except when B, the expectant, is the youngeſt 
of the two lives, and at the ſame time the 
term of years greater than the complement 
of A's life. In this particular caſe the fol- 
lowing role muſt be uſed. | 

Find, by the preceding rule, the value of 
the aſſurance of the given ſum for a term of 
years, equal to the complement of A's life, 
and let this value be re/erved. Multiply by 
one another the given um; the value of 1 /. 
to be received at the end of a number of 
years equal to the complement of A's lite ; 
and the value of an annuity certain for as 
many years. as the given term exceeds this 
complement. And the product, divided by 
the complement of B's life, and the quorient 


added to the value reſerved, will be the true 
value ſought. 


EXAMPLE. 
Let the age of B be 30; of A 40. The 
term 47 years; and every thing elſe as in 
the 
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the laſt Example. © The complement of A's 
Hife, is, by Table IX, 49:2. The value of 
100 4. to be received at the death of B, if he 
futvives A within 39 years, may be found 
by the preceding fule to be J. 16. 15; the va- 
lue to be reſerved. The value of 1 J. to be 
teceived at the end of 39 years is, by Table 
II, . 2166. The value of an annuity certain 
for 8 years, (the exceſs of the given term 
above the complement of the life of B by 
Table IX.) iS, xg | 1 
And theſe two values 17 A by one 
another, and by 100 J. give 145. 83; which, 
divided by 47.2, (the complement of the life 
of B) and 16.15, added to the quotient, make 
4. 19.23; the value ſought. | 


VVV 

As after finding the preſent value of an 
eſtate, or annuity, it is neceſſary to druid? 
that value by the amount of 14. in one year, 
in order to find the preſent value of à um 
equivalent to the annuity; ſo, aftet finding the 
value of a ſum, it is neceſſary to multiply that 
value by the ſaid amount, in order to find 
from it the value of an equivalent annuity. 

In the firſt example, therefore, the value 
of an eſtate of 41. per annum, would be J. 8. 32. 
In the ſecond Example, 201. And this is, 
as it ought to be, the value for the whole 
duration of the lives, agteeably to the Pro- 


blem in the note p. 37. 
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In ſolving this Queſtion, care alſo muſt be 
taken not to forget the fr/# Remark under 
the foregoing Queſtion. 

In the ſame way with that in which the 
rules in the three laſt Queſtions have been 
diſcovered, it is poſſible to find rules for cal- 
culating the values of aſſurances, for given 
terms, on lives and ſurvivorſhips, where three 
or more lives are concerned. But this is of 
leſs importance; and I chuſe to leave to 
others the further proſecution of this ſubject. 


CHAP. 
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Containing an Application of the Oueſ- 
' tions in the foregoing Chapter to the 
Schemes of the Societies in Great 

Britain, for making. Aſſurances on 
Lives and. Survivorſhips,, and for 


granting Annuities to Widows, and 


to Perſons 'in old Ape,” | 


S.E CC: 


Of the London Annnity, and the Laudablc 
Societies for the Benefit of Widows. 


HE ſcheme mentioned in Queſt. VIII. 

is nearly that of the London Annuity 
Society. The Laudable Society is allo formed 
on a ſimilar plan. In both, the annual con- 
tribution of every member is five guineas, 


payable half-yearly ; and for this a title is 


given to an annuity of 20. to every widow 
during widowhood, if the huſband, after ad- 
miſſion, lives one year according to the jir/t 
ſcheme ; or three years according to the (a) 


(a) In this ſociety a member who lives but one year, 
is entitled to no more than an annuity of 10 J. for his 
widow ; if he lives two years, 15 J. if he lives three years, 
201. four years 25 J. ſeven years, 30 J. ten years, 354 
thirteen years, 40 /. 


5 ſecond 3 


Of tbe London Annuity, Sc. 65 
| fecoud ; of zol. if the huſband lives even years, 


according to both ſchemes; and 40/7. accord- 
ing to the i ſcheme, if he lives 15 years, 
or 13 years, according to the ſecond. In 
both ſchemes alſo, there is no other pre- 
mium or fine required, than five guineas ex- 
traordinary, at admiſſion, from every mem- 
ber whoſe age does not exceed 45. The 
Laudable Society admits none above 45, and 
the London Annuity Society obliges every 
perſon between 45 and 55 to pay, at admiſ- 
ſion, five guineas extraordinary, for every 
year that he is turned of 45. 

Theſe are the main particulars in theſe 
ſchemes ; and, therefore, both of them, were 
the annuities to be enjoyed for life, would 
receive (ſuppoſing the members all under 
46 at admiſſion, and of the fame ages with 
their wives, and money at 4 per cent.) but 
little more than three-fifths of the true value 
of the annuities : or about one half, ſuppo- 
| ling wives, one with another, 10 years younger 
than their huſbands; as appears from Queſ- 
tion VIII. | 

It appears further in that Queſtion, that, 
ſuppoling the annuities to be % annuities, 
and men and their wives of equal ages, the 
expectation to which an annual payment of 
hve guineas beginning immediately, entitles, 


and 20/. if he lives- ſeven years (3), taking 


(a) The ſame annual payment will, on the ſame ſup- 
litions, entitle to 147. if a member lives a year, and 18/. 

t he lives three years. 
F the 


is nearly 14/7. it the contributor lives a year, 
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the medium between the London and the 
other Tables of Obſervations. 


It is likely, that many perſons will be very 
unwilling to believe, that theſe ſchemes are 


fo deficient as they have been now repreſent- 


ed. I will, therefore, endeavour to prove 
this in a way which, tho' leſs ſtrict, is ſuffi- 
ciently deciſive, and may be more likely to 
be intelligible to perſons unſkilled in mathe- 
matical calculation. l ſhall here confine my- 
ſelf to the ſcheme of the London Annuity So- 
ciety. The differences. between it and the 
ſcheme of the Laudable Society are inconſi- 
derable, and what ſhall be ſaid of the one will 
be fully applicable to the other. 

According to this ſcheme, as it has been 
juſt deſcribed, all that live 15 years in the 
ſociety will be entitled to annuities of 40/7. 
per annum for their widows. Suppoſe the 
whole ſociety, at admiſſion, to be men of 40 
years of age, taken one with another. A 
perſon of this age has an even chance of liuv- 
ng 23 years; and he has an even chance of 
continuing with a wife of the fame age, (that 
is, of continuing in the ſociety) 13 years 
and 4 (2). Not much leſs, therefore, than 
Jv half 


(a) This is the exact truth according to Mr. De Mi- 
ure's agg and the Norwich Table. But accord- 
ing to Dr. Halley's and the Northampton Table, a man 
40 years-of age has an even chance of living no more 
. than 22 years, and of joint continuance with a wife N the 
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half the members will continue in the ſotie»: 
ty 15 years; and, conſequently, not much 
leſs than half the widows that will come 
upon the ſociety will be annuitants of 40 J. 
er annum. Theſe widows, however, being 
older than the reſt when they commence an- 
nuitants, will continue on the ſociety a ſhorter 
time; and, therefore, the number conſtantly 
in life together, to which they will in a 
courſe of years increaſe, will be proportion- 
ably ſmaller. Putting every thing as favour- 
ably as poſſible, let us ſuppoſe, that out of 
20 annuitants conſtantly on the ſociety, ue 
will be annuitants of 40 J. fx of 307. and 
nine of 20 J. To 20 annuitants then the ſo- 
ciety will pay 560 J. per annum, or the 20th 
part of this ſum, that is 28 J. to every annui- 
tant at an average, But ſuch an annuity for 
a life at 40, after another equal life, provid- 
ed both ſurvive one year, is worth (by Queſt. 
VII. p. 24.) in a ſingle preſent payment, 8 5 J. 
nearly, according to the London, and all the 
Tables of Obſervations, intereſt being all 
along ſuppoſed at 4 per cent. nt 
At cannot appear improbable to any one, 
that this ſhould be the true value of ſuch a 
reverſion. It is not probable, that there is 
any fituation in which the decrements of life 
lame age, 13 years. Forty muſt be more than the mean 


| age of the members of the ſociety at admiſſion, and on 
| this account the number of annuitants of 407. muſt be 
proportionably greater. The mean age, therefore, has 


been taken very moderately. | 
; F 2 are 
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are ſuch às can make it a tenth part more or 
leſs.—8 5 /. in preſent payment is the ſame 


with 3. Ss. per annum for ever. — But is an 
annual payment of five guineas, which muſt 
ceaſe as ſoon as either of two lives each 
40 fails, equal in value to ſuch a perpetuity? 
Every one mult ſee, that there is a great dif- 
ference. A fet of marriages between per- 


ſons all 40, will, according to the probabili- 
ties of life in Dr. Ha/ley's. Table, laſt, one 
with another, 15 years (a); and an annual 


payment beginning immediately, during the 
Joint continuance of two perſons of this age, 
is worth 10 years purchaſe (5). The com- 

riſon then, in the preſent caſe, is between 
31. 8s. per annum for ever, and five guineas 
per annum for 15 years; or between an an- 


nuity of '3 /. 8s. worth 25 years purchaſe, 


(a) See the beginning of Eſſay I. 

(b) "The value of ſuch an annual 
XI, or the Londin Obſervations, is 9.1; and 10.8; by Mr. 
De Moiure's hypotheſis. —I have not taken into this ac- 
count the five guineas fine paid at admiſſion, becauſe it is 
obviouſly of too little conſequence to make any conſide- 
rable * 9 The allowances I have made in favour 
of theſe ſchemes are more than equivalent to it. In par- 
ticular ;z it ſhould be remembered, that the calculations 
ſuppoſe, that the-payments required, by theſe ſchemes, are 
yearly payments beginning immediately ; (ſee p. 28) and 
that, the firſt payment of the annuity is not to be made 
till the end of the year in which the huſband ſhall die; 
and alſo, that the annuity is to be paid yearly, and no- 
thing to be due for any part of the year, in which the an- 
nuitant ſhall happen to die, 


and 


payment, by Table 
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and an annuity of five Salmen worth only 10 
Net urchaſ. 

ot But to throw this ſabje& i into another light. 
Let the number to which the ſociety is 
kept up be ſuppoſed to be 200. It has been 
demonſtrated in Queſt. II, that at leaſt half 
this number of widows will in time come to 
be conſtantly on the ſociety ; and it has alſo 
been juſt now ſhewn, that the medium of 
annuities, payable to them, will be at leaſt 
281. After a courſe of years, then, the ſo- 
ciety will have a conſtant expence to bear of 
2800. per annum. — But what will be its 
income? — In order to determine this, we 
muſt conſider, that there are two ſources 
from whence its income will be derived. 
Firſt, the annual payments of the members. 
And, ſecondly, the money accumulated, or 
the capital raiſed during the time the num- 
ber of annuitants is coming to 2 maximum. — 
The firſt of theſe ſources affords 1000 gui- 
neas, or - 10507, per annum. This wants 
1750/. of ha annual expence juſt menti- 
oned; and, therefore, in order that the in- 
come of the ſociety may be equal to the bur- 
den upon it, when the annuitants come to a 
maximum, there muſt be a fund raiſed i in the 
mean time equal to 43.750 l. or to an eſtate 
in perpetuity of 175. per annum. — But 
logol. per annum beginning immediately, 
and forborn 25 years, and improved, with- 
out loſs or delay, all that time at 4 fer cent. 

nd FD com- 


— 2 


— —̃ — . —— OO 


70 .'Of the London Annuity: 3 


compoand: intereſt, willi but juſt: raiſe: ſuch 
a capital (a). There is, therefore, the; fulleſt 
proof, that the ſcheme I am » conſidering 
is extremely deficient, The truth is, that 
ſcarcely a third of © fuch a capital could be 
raiſed, as will appear from the following ob- 


ſervations 
i 5 £4 : [ No 


10948 $351 et! 
280.31 D803: 4391901 90310 Y01HE6MHAO9 97 
Out of 200 perſons, all 40 years of age, 
more than five, according to the London Ta- 
ble of Obſervations, and not ſo many by Dr. 
Halley's Table, may be expected to die in a 
year. Suppoſe then five to be the real num- 
ber of members that will die the firſt year 
of the ſociety. In ſubſequent years the col- 
lective body of members will be continually 
growing older; and, therefore, the propor- 
tion of them that will die every year, will 
be continually increaſing, till it gets to a 
maximum. I will, however, ſuppoſe, that 


(a) Every Queſtion of this kind may be eaſily ſolved 

in the following manner, In Table I, find the value of 
17. payable at the end of any number of years; and any 

given annuity divided by that value, will be the annuity 
to which the given annuity will in that number of years 
increaſe.— Thus; the preſent value of 11. payable at the 
end of 25 years, is . 3751, reckoning intereſt at 4 per 
cent. and 1050 J. per annum divided by . 3751, gives 
2, 800 J. per annum, the inefeaſed annuity ariſing Trom 

1050 ,. per ann. In the ſame manner it may be found, 

that the ſame annuity, forborn 11 years, will. increa{e to 
16101. per annum.—But a more particular account of 

this will be given in the rules annexed to the Tables at 

the end of this Wx. 10 #10! 
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during the firſt 20 years no more than the 
number juſt ſpecified will die every year; and 
that, cceuicquently, no more than five widoaws 
will come every year on the ſociety. The 
ages of all theſe widows, when they com- 
mence widowhood, will, it is evident, be 
between 40 and 60. One with another 
then, they may be conſidered as having com- 
menced widewhood at 50 years of age. Now, 
five widows left every year at this age, will, 


in 10 years, increaſe to 43 conſtantly in life 


together, according to the expectations of 
life in Tables III, IV, and V; and, in 20 
years, to 70 (a). Suppoſe the true number 
alive together at the end of 20 years to be 
only 62, the greater part of theſe will be 
annuitants of 301. and 40l. per ann. and the 
reſt 20 J. Were the former only equal to 
the latter, the medium of annuities payable 
to them would exceed 25. Suppoſe then 


(a) Every calculation of this kind is eaſily made by 
the rule in note (A) in the Appendix.—T have put the 
number living together at the end of 20 years at 62, not 
only that the reader may. be better ſatisfied that I have 
kept low enough, but allo to make an allowance for ſuch 
widows as will be left by thoſe members who die within 
a year after admiſſion, and who, therefore, according to 
theſe ſchemes, will be entitled to no annuities. "This 
allowance is too large: For, after the firſt year of the 
ſcheme, it will not happen above once in 4 or 5 years, 


that the death of a member will be ſo circumitanced, 
' ſuppoſing the probability that a man at 40 will live a 


year, to be, as all but the Landen Tables make it, 50 


to 1. 
F 4 this 
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this medium to be no more than 267. and it 
will follow, that, at the end of 20 years, 
the ſocicty will have an annual rent to pay 
of 26/1. multiplied by 62, or 16121. and, if 
then able to bear ſuch an expence, it muſt, 
in the intermediate time, have ,acquired an 
increaſe of income equal to the difference 
between 1050. and 1612/. per anu. That 
is; it muſt, with its ſavings, have accumu- 
lated a ſtock equal to 562 J. per ann. and 
worth 14,050/.- But as, during this time, 
there will be a number of annuitants con- 
ſtantly increaſing, to whom yearly payments 
muſt be made, the ſavings. of the ſociety 
cannot certainly be one half of what they 
would have been had it been all the time 
free from all burdens. - Suppoſe then the 
ſtock produced by theſe ſavings, to be equal 
to the ſtock that would ariſe from an income 
of 1050/7. per ann. beginning immediately, 
and improved perfectly at 4 per cent. com- 
pound intereſt, for half the time I have 
mentioned, or for 10 years, without being 
ſubje& to any checks or deductions: ſuch an 
income thus improved, would, in 10 years, 


produce an additional income of 5607. per 


annum, or a capital of 14,000/.—According 
to theſe Obſervations, therefore, the annual 
income of the ſociety at the end of 20 years, 
and before a third part of the higheſt annui- 
tants could come upon it, would begin to 
fall ſhort of its expences. About that _ 

7 then 
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long before the number of annuitants could 
riſe to a 100, it would ſpend. its whole ſtock, 
and find itſelf under a neceſſity of either 


doubling the annual payments of its mem- 


bers, or of reducing the annuities one half. 
All IJ have now fat is meant on the ſup- 
poſition, that the ſociety * begins with 200 
members at 40 years of age, and 1s afterwards 
limited to that number, by admitting no more 
new members than will juſt ſupply the va- 
cancies occaſioned by the loſs of old mem- 
bers. If it is allowed to increaſe, it may con- 
tinue a longer time. And, for this reaſon, a 
ſociety that wants half the income neceſſar 


to render it permanent, may very well ſubſiſt, 


and even proſper for 30 or 40 years. — Thus, 
the Laudable Society, was it to keep to its 


preſent number of members, might poſſibly 
feel no deficiencies for 20 or 30 years to come; 
but if it ſhould continue to increaſe at the rate 
of 70 or 80 every year, it would, at the end 
of that time, poſſeſs a balance ſo much in its 
favour, as might enable it to ſupport itſelf for 
20 or 30 years more (a). But bankruptcy 


would 


(a) What has been before demonſtrated in Queſt, III. 


ſhould be here recollected, that the number of annuitants 
on fuch a ſociety as this, muſt 20 on to increaſe for more 


than 100 years, after acquiring its greateſt number of 


members. 


The Laudable Society, I im informed, took its riſe 
from a calculation contained in a pamphlet entitled, The 


'Pef- 
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then it would neceſſarily run aground; and 
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7 
would come at laſt, and with the more terri- 
ble weight the longer, it had been deferred. 


The rule in the London Aunuity Society, 
which obliges every perſon between the ages 
of 45 and 55, to pay at admiſſion 5 guineas 
extraordinary, for every year that he exceeds 
5, is an advantage to it, but. it is a very 
inadequate, and alſo a very unequitable ad- 
vantage. For at the. ſame time, ; that it ob- 
liges a perſon. 55 years of age, to give more 
than the value of his expectation, it takes 
above two-fifths % than the value from a 
perſon who is 45 years of age, _ 
If any perſons: remain ſtill doubtfal about 
what I have ſaid, I muſt beg their attention 
to one further argument. 4 


Poſſibility and Probability of a SCHEME intended for the Be- 
nefit of Widows being able to ſupport itſelf. The ſcheme 
here referred to, is the ſame with that which, this $0- 
ciety has ſince followed; and I am afraid I ſhall not be 
credited, when I ſay, that the calculation to prove its ca- 
pacity of ſupporting itſelf, is founded on the ſuppoſition, 
that a hundred married men, whoſe common age is 36, 
will leave but ene widow every year, tho” at the ſame time 
it is ſuppoſed-that two of them will die evety year. 
This miſtake has made the whole calculation one half 
wrong.—Nothing can be plainer than that, if the death 
of a married man does not leave a widow, at the end of 
the year, the reaſon muſt be, that both himſelf. and his 
wife have happened to die in the year. But it is always 
very improbable this ſhould happen. 

(a) At 3 per cent. the period of doubling money by 
compound intereſt, is nearly 23 years. At 5 per cent. 


14 years. 
4 Y | 1 
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It muſt be reckoned upon that every other 
member of theſe ſocieties, ſuppoſing them to 
conſiſt of perſons all of the ſame ages with 
their wives, will leave widows to whom, one 
with another, (as already ſhewn) at leaſt 287. 
per ann. muſt be allowed, for as many years 
as there have been payments from each mem- 
ber. For every 10 guineas then received 
they muſt ſome time or other hereafter pay 
284. But let it be well confidered what can 
enable them to do this. Did money bear 
no intereſt, for any given ſum now received, 
they could not! afford at any time hereafter 
to pay more than an equal ſum. That is; 
{ſince the duration of ſuruivorſbip is in the 
preſent caſe, by Queſt. II, equal to the du- 
ration of marriage) the proper conſideration 
for any given reverfionary annuity, to be al- 
lowed to 40/l the ſurvivors of a ſetof marriages, 
would be, an equal annuity payable by each 


marriage during its exiſtence; and juſt ba/f 


the reverſionary annuity, if it is to be allowed 
only to half the ſurvivors, or to widows ex- 
eluſtve of widowers. The annual payment 
then of ue guineas, during marriage, can en- 
title widows to no more than an annuity of 


en guineas, ſuppoſing money to bear no in- 
| teteſt, But if money does bear intereſt, the 


fame payment will entitle them to more, in 
proportion to the degree in which it is capa- 

le of being improved, during the time be- 
tween that in which the annual payments be- 


gin, 
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gin, and the commencement of widowhood. 
Now, it 1s eaſy to ſee, that unleſs money bears 
very high intereſt, this improvement cannot 
be likely in any circumſtances to produce a 
capital, the intereſt of which ſhall be equal 
to: the annual payment itſelf. Any given an- 
nual payment perfectly improved at 4 per 
cent. compound intereſt, requires 17 years to 
double itſelf, ſuppoſing the firſt: payment 
made immediately; or, near 18 years (a), if 
the firſt payment is not made till the end of 
a year. But no marriages are /ifely to laſt ſo 
long, except thoſe among perſons who are 
very young. A marriage between two 
ſons, both 40, will not probably laſt e 
than 13 years, according to the probabilities 
of life in Dr. Halleys Table. A marriage 
between two * mg both Fro, will not 
probably, by the ſame Table, laſt longer 
than eleven years; nor a marriage between 
two perſons, both 39, longer than 16 years. 
Such marriages, it is true, may poſſibly laſt 
30 or 40 years. But this circumſtance is 
more than balanced by the fact, that no leſs 
poſſibly they may not laſt one year. The an- 
nual payments, then, being incapable of ſuch 
an improvement as ſhall produce an additi- 
onal income equal to themſelves ; it is obvi- 
ous, that an no —_— ought; to 80 ſo far as to 


18 at ; hy cent, the pesied of Joubliog money by 
compound intereſt, is | nearly 23 years. At 5 fer cent. 
14 years. Ky 7-099" 


I allow 
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allow to widows annuities twice as great as 


thoſe which might be allowed, ſuppoſing no 
intereſt of money (a); ſo far, for inſtance, 
as to allow, inſtead of 10 guineas, 20 gui- 
neas for an annual payment of five guineas. 
In the circumſtances of moſt of theſe ſocie- 
ties three- fifths addition may be the full al- 
lowance. That is; ſuppoſing the annual 
payment of each member to be five guineas, 
time may be expected for gaining from hence 
a capital of 75 guineas, or that ſhall produce 
three guineas per annum intereſt ; and the 
proper reverſionary annuity will be 16 gui- 


neas ; or fix guineas more than the proper 


reverſionary annuity, did money admit of no 


The preceding obſervations have gone on 
the ſuppoſition, that the reverſionary annui- 
ties are to be: for lie. What difference in 
favour of theſe ſocieties ariſes from the cir- 
cumſtance, that the annuities are to be paid 
only For 20:dowhood, cannot be exactly deter- 
mined. Some judgment, however, may be 


(a) The money emen will not be exactly the 
ſame with that to which the annual payment would in- 
creaſe, if improved at compound intereſt for a number of 
years, equal to that which the joint lives have an egual 
chance of exiſting. Much leſs will the increaſe be the 
fame with that which would ariſe from the annual pay- 
ment forborn, and improved, for a number of years equal 
to the expectations of the joint lives. It will be leſs than 
2 of theſe, for a + ile ci in note (L) Ap- 
pendix, 


formed 
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formed of it from what has been ſaid at the 


concluſion of Queſt. II. Were even one half 
of the widows to marry, ſtill the ſchemes I 
have been conſidering would probably be in- 
ſufficient. But, in the circumſtances of theſe 
ſocieties, it cannot be expected, that above 
one in 10, or perhaps one in 20, will marry. 
The perſons moſt likely to enter into them, 
are ſuch as have not the proſpect or ability 
of making competent proviſions for their wi- 
dows in other ways. The widows left, there- 
fore, will in general be unprovided for, and, 

being alſo left with families of children, it 
is quite unreaſonable to expect, that: any 
conſiderable proportion ſhould marry. This 
is true of ſuch as may happen to be left 
young; but when a ſociety has ſubſiſted ſome 
time, the greater part will not be young when 
left, and theſe, at the ſame time that no ad- 
vantage can be expected from their matrrying. 
will be in general the High annuitants, and, 
therefore, the Heavieſt burdens. +— Moreover, 
the proſpect of the loſs of their annuities 
will have a particular tendency to check mar- 
riage among them.—PFor all theſe reaſons it 
ſeems to me likely, that the benefit, which 
theſe ſocieties will derive from marriages 
among their annuitants, will not be very con- 
fiderable ; or at leaſt not /o conſiderable as to 
be equal to the advantages I have allowed 
them, by calculating on the ſuppoſitions, that 
he money they receive will be always umprov- 
ed perfectly, without loſs or delay, at the rute 


of 
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F 4 per cent. compound intereſt; that the 
probabilities of life among males and females 
are the ſame, and all huſbands likewiſe of the 
ſame ages with their wives, and that conſe- 
quently the maximum of widows on ſuch ſo- 
cieties can amount to no more than half the 
number of marriages (a). With reſpect to 
the laſt of theſe ſuppoſitions, it deſerves to be 
particularly obſerved, that from accounts 
taken annually with great care in Scotland, it 


1 appears, that the widows of the iniſters and 


profeſſors there (5), notwithſtanding the di- 
minution occaſioned by their marrying, do 
exceed conſiderably the number of marriages. 


(a) Care ſhould be taken in theſe ſacieties, not to 


judge of the proportion of widows that will marry, from 


the proportion that may happen to marry during their 
years. For moſt of the widows that will be left at 
firſt will be young; whereas the greater part will not be 
young when they commence widowhood, after a fociety 
bas ſubſiſted 30 or 40 years; and, therefore, though one 
in three or four ſhould marry at firſt, it will not be rea- 
ſonable to expect, that half ſo many ſhould marry after 
the affairs of the fociety become ſtationary. +1208 
(b) The number of married miniſters and profeſſors, 


| for 17 years, from 1750 to 1766, was at a medium 667. 


And, from 1749 to 1771, the reports have given about 
380 as the number of widows all living at one time de- 
rived from this whole body. The medium of widows 
left annually has, for the Jaſt 27 years, been 19% ; and, 
tor 10 years, ending in the year 1767, but nine of theſe 
had married. — Of the anqwitants likewiſe (about 160 in 
number) on the furd eſtabliſhed among the Niſſenters in 
London, for relieving the widows of indigent miniſters, it 
is found that few ever marry. See Chap. 2. Sect. 2, See 
likewiſe the latter end of the 4th Eſſay; and note (A) in 
the Appendix, | At | 
3 And 
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And certainly it would be unreaſonable in 
theſe ſocieties not to reckon that the ſame 
will happen among them. — Indeed it ſeems 
certain, that notwithſtanding the hazards 
that attend child-bearing, the probability, 
that the woman ſhall ſurvive in marriage, 
and not the man, is much greater (a) than 
is commonly imagined. It will be ſhewn in 
the laſt Eſſay, that it is not leſs than the odds 
of 3 to 2; and had I calculated agreeably to 
this fact, the values of annuities for widows, 
would have been given near a quarter greater 
than they have been given on the ſuppoſition, 
that the chance of ſurvivorſhip is equal be- 
tween men and their wives. It muſt be ad- 
ded, that J have made no account of any ex- 

ences attending the execution and manage- 
ment of the ſchemes of theſe ſocieties. Some 
ſuch expences there muſt be, and ſome ad- 
vantages ſhould be always provided in onder 
to compenſate them. 


There are in this kingdom ſeveral inſtitu- 
Lions for the benefit of © dows, beſides the 


(4) Partly, as obſerved in page 8, on account of the 
greater mortality of males, but chiefly on account of the 
excels of age on the man's ſide.— According to the print- 
ed articles of agreement, the Laudable Society pays no re- 
gard to this exceſs: of 'a 7. and the allowance required 
on this account by the anden Annuity Society is fo tri- 
fling that it deſerves no notice. 

In March 1770, thirty-two huſbands had died in the 
Laudable Seciety, and 27 wives. They ſeem, therefore, 
to be already beginning to experience, Nat the chances 
of ſurvivorſhip in marriage are in favour'of the wife. 


two 
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two on which I have now remarked; and in 
general, as far as I have had any information 
concerning them, they are founded on plans 
equally inadequate. The motives which in- 
fluence the contrivers of theſe inſtitutions are, 
without doubt, /audable ; but they ought, 1 
think, to have informed themſelves better. 
This appears ſufficiently from what has been 
ſaid; but I will Juſt mention one further 
proof of it. 6 

The London Annuity Sotiery promiſes that, 
if in 21 years; and _ Laudable Society that, 
if in 25 years, it ſhall appear that there has 
been all along an annual ſurplus in favour of 
the ſocieties, it ſhall be employed in either 
raiſing the annuities, or in ſinking the annual 
payments: Now, they may be affured; that, 
if at the end of theſe periods, they ſhould not 
be poſſeſſed of a conſiderable ſurplus, the true 
reaſon” will be, their having granted much 
higher annuities than the annual contribu-- 
tions are able permanently to ſupport i For 
it has been demonſtrated, that the number 
of annuitants, and conſequently the amount of 
the annual expences, will go on intreafing for 
4 long courſe of years beyond theſe periods. 
The effect, therefore, of carrying into exe- 
cution this regulation will be, precipitating 
that bankruptcy which would have come too 
ſoon had there been no fuch regulation. 

It has been faid in defence of theſe Socie- 
ties, that the deficiencies in their plans cannot 
be of much conſequence, becauſe their rules 

G& oblige 
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oblige them to preſerve a conſtant equality 
between their income and expences, by: re- 
ducing the annuities as there ſhall be occaſion. 
And from hence it is inferred, that they can 
never be in any danger of a bankruptcy.—In 
anſwer to this, it has appeared, that the time 
when they will begin to feel deficiencies, is ſo 
diſtant, that it will be too late to remedy paſt 
errors, without ſinking the annuities ſo much, 
as to render them inconſiderable and trifling. 
All that is given too much to preſent an- 
nuitants is ſo much taken away from Future 
annuitants. And if a ſcheme is very defici- 
ent, the firſt annuitants may, for 30 or 40 
years, receive ſo much more than they ought 
to receive, as to leave little or nothing for any 
who come after them. Deficient ſchemes, 
therefore, are attended with particular in- 
juſtice; and this injuſtice will be the ſame, 
if, inſtead of reducing the annuities, the annual 
payments ſhould be increaſed ; for all the dif- 
ference this can make will be, to cauſe: the 
injuſtice to fall on future contributors, inſtead 

of future annuitants. | | 
But what: requires moſt to be conſidered. 
here is, that, after either the annuities have 
been for ſome time in a ſtate of reduction, 
or the contributions in a ſtate of increaſe, it 
will be ſeen that theſe Societies have gone 
upon wrong plans, and, therefore, they will 
be deſerted. and avoided ; the conſequence of 
which will prove ſtill greater — in 
their 
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their annual income, and a more rapid de- 
ſertion and decline, till a total diſſolution 


and bankruptcy take place. This will be the 


death of moſt of the preſent Societies for pro- 
viding for widows, if they continue to be en- 
couraged, and do not ſoon alter their plans: : 
And at that period the number of annuitants 
will be greater than ever; whoſe annuities; 
having no other ſupport than the poor re- 
mains of a ſtock always inſufficient, will be 
ſoon; left, without the poſſibility of relief, to 
lament that ignotance and credulity which 
gave riſe to thefe ſocieties, and which Had 
ſo long ſupported them. 

In the London Annuity Society, there i is an 
encouragement to batchelors and widowers to 


join them, ariling from the additional an- 


nuifies to which they will be immediately 
entitled, when they marry, in conſequence 
of having made thets payments a greater 
number — years; and it is imagined, that 
particular advantages will be derived from 
ſuch members. But even theſe will in ge- 
neral pay much leſs than the value of their 
expectations. —A perſon who begins an an- 
nual contribution of five guineas at the age 
of 24, will, ſhould he live 11 years, and mar- 


ry a woman of the ſame age at the end of 


that time, entitle her immediately to 35 ,. 


per ann. during ſurvivorſhip, and to 41 J. per 


annum ſhould he live four years after marry- 
G 2 ning, 
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ing, (intereſt being at 4 per cent.) (a). In this 
particular caſe, therefore, a perſon will pay _ 
nearly the true value of his expectation. But 
all at all ages who marty, and moſt of thoſe 
who die, in leſs time than 11 years after ad- 


miſſion, will pay leſs. than __ value of W 
2d TAR' 1 | * 
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of the Acai among tbe London Clergy, 
and the Miniſters in Scotland, for providing 

Annuities for their widows... DEA 

N April, 1765, the eres within the kills 
1 of mortality, and the county of Middle eſex, 
at a general meetin g in Sion- College, agreed to 
form themſelves into a ſociety for the up- 
port of their widows and orphans. Many in 
this reſpectable body may be capable of do- 
Ing, in a better manner, what I have attempt- 
ed in this Treatiſe ; and they are, perhaps, 
1 00 ſenfible of the deficiencies i in the plan 


2 a) The vali of fire guineas per annum (firſt nafacrit 
made immediately) for 11 years, ſubject to failure ſhould 
a life now 24 fail; and, after 11 years, for the joint lives 
of two perſons both 38 is, by the Table of London Ol- 
ſervations, 1.69. 3—By Dr. Hally s Table, J. 76.44.— The 
preſent value of 35 J. per annum for life to the widow of a 
perſon now 24, ſhould he live 11 years, and marry a wo- 
man of the ſame age with himſelf at the end of that time; 
and alſo of 61. more, or 411. per annum in all, ſhould he 
live after marriage four years ; is, by the Table of Lond: 
9 69. 36,—By Dr. Halley s Table, J. 76.03. 


which 
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Which they have eſtabliſhed. I hall not, 
however, I hope, do wrong, in taking the 
liberty to recite briefly this plan, in order to 
introduce a few obſervations upon it. 
According to the printed articles, every 
clergyman poſſeſſed of any benefice, lecture- 
ſhip, or licenſed curacy, within the bills of 


mortality, and the county of Midaleſen, who 
ſubſcribes annually one guinea, or two gui- 


neas, or more, ſhall entitle his widow to an 
annuity; or, if he leaves no widow, he ſhall 
entitle any ſuch children as he ſhall leave, to 
the fame annuity for ſeven years as his wi- 
dow would have had. And, in caſe a widow 
poſſeſſed of an annuity, ſhould either die or 
marry before the lapſe of 10 years, from the 
commencement of her annuity, ſuch children 
of her former huſband, as ſhall be then alive, 
are to be entitled to as many of the ten years 
payments of the annuities as the ſhall not 
have received. — The annuity is fixed to no 
particular ſum, but inſtead of this, it is or- 
dered, that a fourth part of the annual ſub- 
ſcriptions and intereſt ſhall be divided the 
firſt three years after the eſtabliſhment of the 
ſociety ; half only the next four years; and 
3-4ths the next five years; provided, however, 
that in no one of theſe 12'years the dividend 
ſhall exceed 20/. to the widows and orphans , 
of the clergy ſubſcribing two guineas or more; 
and 10/. to the widows and orphans of the 
| ſubſcribers of one guinea. And, after the ex- 


43 piration 
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Piration of 12 years, the Whole amount of the 
ſubſcriptions, and of the intereft of the capi- 
tal ſtock, is to be divided proportionably for 
ever. It is further provided, that every cler- 
gyman, who ſhall be married, or have chil- 
dren, at the time of his ſubſcription, ſhall pay 
a fine of two guineas towards a capital ſtock, 
if a ſubſcriber of two guineas or more, and 40 
years of age or upwards, If 50 years of age 
or upwards, he ſhall pay a fine of three gui- 
neas ; if 60 or upwards, five guineas, But, if 
not married at the time of his ſubſcribing, and 
ſhall afterwards marry, he ſhall pay a fine ac- 
cording to the age he ſhall be of at the time 
of his marrying, The obligation laid upon 
all, whether married or unmarried, to become 
ſubſcribers, is, an incapacity of being admit- 
ted members without the conſent of a gene- 
ral court, unleſs, with two years after be- 
coming poſſeſſed of any eccleſiaſtical employ- 
ment, they ſubſcribe, 


Every one who has attended to the obſer- 
vations in this and the preceding chapter, 
muſt know what Judgment to form of theſe 
regulations. 

Let us ſuppoſe that all the clergy in Lon- 
don and Middleſex came into this aſſociation Þ a 
from the firſt; and that one with another t 
they are ſubſcribers of two guineas annually; 
and that there are among them as many un- j 
married perſons as married. K ir 
—. In 
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In this caſe, it may be learnt from Queſt. 
XIII, that the annuity to which widows 
ſhould be entitled, (ſuppoſing no allowance 
to the children of any that die) ought not to 
exceed 10 or 11 guineas at moſt, and that, 

beſides the annual ſubſcriptions, there ought 
to have been a fine paid at the commencement 
of the ſcheme, by every married perſon, of ſix 
guineas at leaſt, or, by the whole number of 
ſubſcribers, three guineas. If the number of 
married members is double the unmarried, 
the annuity ought not to exceed eight gui- 
neas; and the fine from every member 
ſhould be about four guineas.—The order, 
that only a fourth part of the annual ſub- 
ſcriptions and intereſt ſhall be divided the 
firſt three years, half the next four years, 
and three quarters the next five, is with- 
out reaſon; becauſe the number of clai- 
mants, for the firſt 12 years of the ſcheme, 


| will be fo few, that it will not be poſſible, 
| during that time, that there ſhould be occa- 


hon for dividing any proportions ſo large of 
the annual ſubſcriptions and intereſt, unleſs 


| they are indeed beyond all bounds too little. 


After 12 years, the number of annuitants 


will go on increaſing for near 50 years, as 


appears from Queſt. III. The conſequence, 
therefore, of dividing, after that time, the 
whole amount of the annual ſubſcriptions and 
intereſt, will be a conſtant yearly diminution 
In the dividends for near 50 years ; and mak- 

| G 4 ing 
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ing the payments to the firſt claimants, much 
more conſiderable than they ought to be, at 
the expence of al! ſubſequent claimants— For 
theſe reaſons; it appears to me out of all 
doubt, that this ſcheme is by no means likely 
to anſwer the good ends propoſed by it; and 
that, therefore, it will be beſt to lay it aſide, 


At the time it was ſettled it was, I find, fur- 


ther agreed, that the annual ſubſcriptions of 
the /aity, together with the intereſt of their 
benefactions, unleſs otherwiſe directed by the 
donors ; and the annual ſubſcriptions of ſuch 
of the clergy as ſhall fo direct, ſhall make a 
charitable fund to be applied to the relief of- 
the diſtreſſed widows or children of all the 
clergy within the limits I have mentioned, 

whether ſubſcribers or not, provided that in 
no one year of the firſt twelve more than 20/. 

be given out of the fund to any one family,— 


This is an excellent deſign ; ; and if the mo- 


ney ariſing from all the ſubſcriptions is thrown 
into this fund, an important means of relief 
may be provided, for ſuch of the more indi- 


pe widows and families as will apf the 
elp of charity. 


There is one more ſcheme of particular 


conſequence, which I muſt take notice of : 
I mean, that which is eſtabliſhed by Act of 
Parliament, among the miniſters and pro- 
feſſors in Scotland, for making proviſion for 


their widows and orphans, The laſt men- 


tioned 
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tioned ſcheme, and alſo ſeveral others of the 
fame kind (a) in this kingdom, have been 
formed on the model of this : and the ſuc- 
ceſs with which it has been hitherto attend- 


ed, is one of the principal cauſes to which 


they have owed their riſe, It is, therefore, 
proper I ſhould give ſome account of it ; and 
it will be ſufficient with this view to men- 
tion, “that for an annual payment, which 
begun immediately, of five guimeas from 
* 1011 contributors, 667 of whom are mar- 
£ ried perſons, beſides a tax on weddings, 
producing about 142 J. per ann. it entitles 
t every widow to an annuity of 20/7. during 
* widowhood, and alſo every family of chil- 
* dren that ſhall be left by ſuch members 
as die without leaving widows,. to 200 J. 
This ſcheme contains a variety of other par- 
ticulars; but this is its ſubſtance It com- 
menced on the 25th of March, 1744; and 
from that time, to the 22d of November, 
1770, or in 26 years and near 8 months, 
151 miniſters and profeſſors died, and left 
families of children without widows; that 
is, 5.66 ſuch families were left annually; 


(a) There is one among the Diſſenting Miniſters in 
the counties of Che/ter and Lancaſter, and another amon 
the Diſſenting Miniſters in Cumberland, Northumberland, 
IFe/tmarelaud, and Durham.—Even the London Annuity 
Society, tho' its plan is totally different, profeſſes to form 
itſelf on the principles of the Scotch eſtabliſhment, and to 
derive encouragement from it, 12 Be 
and 
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and the annual diſburſements to them have 


therefore been 11327. Subtract this ſum 


from 5450 % the whole annual income; and 


the remainder, or 4318 J. per ann. will be 
the ſtanding proviſion for bearing the ex- 
nce of all the annuitants poſſible to be de- 
rived from 667 marriages. Such an annual 
28 or 4.27 each from 101 1 contri- 
tors, is the ſame with 6.55 each, from 
667 contributors; and, conſequently, it ap- 
pears, that in this eſtabliſhment a contribu- 
tion 1s received equivalent to an annual pay- 
ment beginning immediately, of J. 6.5 5 from 
every married man, in order to entitle his 
widow to an annuity of 20 J. during her wi- 
dowhood. | | 
In the Societies mentioned in the laſt ſec- 
tion, annuities increaſing from 20 J. to 40. 
are promiſed to widows for an annual pay- 
ment of only 5 guineas (a). And, in all 
the ſocieties for the benefit of widows with 
_ which I am acquainted, there is an equal or 
a greater diſproportion between the contribu- 
tions received, and the annvities promiſed.— 
With what ſtrange raſhneſs then has the 
plan of this eſtabliſhment been copied! 
And how abſurdly have the ſocieties in this 
kingdom pleaded it as a precedent which en- 
courages and favours them ?—It would be 
trifling to ſay more on this ſubject. 


; (a) See page 67. 
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It may be obſerved that the annual income 
for the ſupport of this eſtabliſhment, ſup- 
ſing it to have only the benefit of widows 
in view, ought be /.7.19 per ann. from 
every marriage, according to Queſt. XIII. 
p. 44. and J. 7. 44 ßer ann, according to the 
calculation in Note F, Appendix. . 
Theſe determinations exceed the income 
actually provided. But the exceſſes are by 
no means conſiderable enough, to afford any 
certain reaſon for concluding, that the fund 
of this eſtabliſhment will prove inſufficient. 
l was, however, once led to entertain ſome 
doubts on this ſubject. And in theſe doubts 
I thought myſelf confirmed by obſerving, 
that, in the calculations (a) made at the 
commencement of the ſcheme, the number 
333 was ſtated, as the maximum of widows 
| living at one time, likely to come-upon it, 
or to be derived from 20 (4) widows left 
annually ; and alſo, that 40 years was ſtated 
as the number of years neceſſary to bring on 
this maximum; whereas I was ſatisfied, that 


(4) See Table III. in a book printed at Edinburgh in 
1748, entitled, Calculations, with the principles and 
data, on which they are inftituted, relative to a late a& 
of parliament, entitled, An A for raiſing and e/tabliſhing 
a Fund, for a proviſion for the widows and children of the 
miniſters of the church, and of the heads, principals, and ma- 
lers of the Univerſities of SCOTLAND ; ſhewing the riſe 
and progreſs of the Fund, 


(5) See the beginning of note A, Appendix. See like 
wiſe the note in p. 79. 
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the maximum of widows would not 
much leſs than 400; nor the number of 
years neceſſary to bring it on, leſs than 60.— 
In the former editions of this work, I gave 
a diſtin& account of this. But I have lately 
:received ſuch information (c) as has con- 
vinced me that my doubts have been in a 
great meaſure groundleſs. I have learnt, in 
particular, that there have been calculations 
ſubſequent to thoſe I had ſeen ; and that this 
eftabliſhment has enjoyed advantages and 
proviſions for its ſupport which I was unac- | 
quainted with, and which give reaſon for | 
expecting that it will indeed be able to bear 
the expence of 400 annuitants, ' ſhould ſo ! 
many come upon it. I ſhould only tire moſt ! 
of my readers, were I to enter into an ac- \ 
count of theſe advantages and proviſions. It r 
will be of more importance to take this op- " 
portunity to obſerve, that the probabilities of MW d 
life from which the determinations I have a 
mentioned are derived, though much lower tt 
than the probabilities of life among the mi- I *! 
niſters and their wives in ScoTLAND (d), i th 
are yet ſuch as give the values of reverfions in 
depending on ſutvivorſhips among them too th 


high. Sid ke 


BIT, 1 owe „ this ao to the kind and very oblig- ho 
ing candour of the reverend and ingenious Dr. Wes- of 
STER, of Edinburgh, EN 66 


a) More particular notice will be Wen of this at the 
7 of the laſt Eflay, 7 
<T In 


cor 


In order to underſtand this, it muſt be 
conſidered, that the difference between the 
probabilities” of life in different ſituations, 
takes place chiefly in the. firſt and the middle 
ſages of life; and that in old age, they are 
nearly. the fame in all ſituations. This may 
be deduced with abundant evidence from the 
three firſt Tables in the Supplement compar- 
ed with the two laſt, and; with the Table of 
Obſervations for LoN DON. The effect of 
| this muſt be to increaſe the duration of joint 
| lives, and at the ſame time to leſen the du- 
ration of ſurvivorſbip in thoſe ſituations 
which are moſt favourable to health. Or, 
in other words, to render the duration of 
marriage in ſuch ſituations, greater than it 
would otherwiſe be in proportion to the du- 
ration of widowhood; and, conſequently, to 
reduce the preſent value in annual payments 
during marriage, of any given annuity pay- 
able during widow hood. For inſtance. Were 
the probabilities of life among the miniſters 
| and their wives in SCOTLAND the ſame that 
they are in Mr. De Morvre's hypothefis, or 
in Tables III. IV. and V. in the Appendix, 
the duration of marriages among them, ta- 
ken one -with another, could not be more 
than 19 years. The duration of widow- 
Jlie- I hood would be 22 years, and the maximum 
z3- W of widows living at one time derived from 
667 marriages conſtantly kept up, would be 
conſiderably more than 400,—Were the pro- 
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babilities of life among them the ſame that 
they are in Lox Dbox, the duration of mar- 
riage would be ſtilh /z/5, and the duration of 
widowhogd greater, and the maximum of 
widows derived fram 667 marriages, could 
not be leſs than 00. But the fact is, that 
the duration of marriage among them is 21 
years, and a half (a); and that of widowhood 
about 20 years. And it appears alſo, from 
accounts taken annually, that the number 
of widows living at one time, derived from 
the whole body of miniſters and profeſſors, 
is about 380. In is, therefore, certain that 
a ſmaller income muſt be ſufficient for the 
1 of this ſcheme than would be neceſ- 
ſary, according to the probabilities of life in 
the Tables j juſt mentioned.—And upon the 
whole; — a careful review of all the cir- 
cumſtances of this eſtabliſhment; in' its pre- 
ſcat ſtate, I am well fatisfied, that the ſucceſs 
with which it has been hitherto. attended, is 
likely to continue; and that it will indeed 
prove a permanent foundation of that aſſiſt- 
ance to the ¹,ẽ˙ and fatherle/s which is in- 
tended by it. Caution, however, and vigi- 
lance, will for... ſome time be neceſſary. 
| Many more years muſt paſs before it can re- 


(a) "hay a note at * e of the laſt Eſky 3 and 
alſo note F „Appendix. — The maximum of widows, (ot 
380) divided by the number left annually (or 19.2) gives 
2 the expectation of widowhood, See p. 79% and note 

A, Appendix. - | | 
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ceive & deciſive confirmation from experience. 
Events have hitherto favoured it more than 
could have been reaſonably expected. They 
may perhaps hereafter try it; and; deviations 


from probability may ariſe, which cannot be 
now foreſeen.—But I ought- to. aſk pardon. 


for making theſe. remarks. The — 
miniſters and profeſſors concerned will, I 
hope, excuſe me. They are eminently di- 
ſtinguiſhed by their ee and knowledge; 
and can have little need of any Wee 
which 15 am able to give them. 


s = F. M. 
Of the beſt Scherves. for. providing Annuities 


for. WIGS. 


Nitutions for providing widows with an- 
nuities would, without doubt, be ex- 
tremely uſeful, could ſuch be contrived as 
would * durable, and at the ſame time eaſy 
and encouraging. The natures of things do 
not admit of this in the degree that is com- 
monly imagined. The calculations and rules, 
in the preceding chapter, will enable any one 
to determine in all caſes to what reverſion- 
ay annuities any given payments entitle, ac- 
cording to any given valuation of lives, or 
rate of intereſt. From Queſt. VII. and VIII. 
in particular, it may be inferred that (intereſt 

being 


the Miniſters in Scotland, &. 9g. 
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being at 4 per cent. and the probabilities of 


life as in Mr. De Momvre's hypotheſis, or the. 
Brefſlaw,- Norwich, and Northampton Tables) 


for an annual payment beginning immedi- 

ately of eur guineas during marriage; and 
alſo fer a guinea and half in hand, on ac- 
count ef each year that the age of the huſ- 
band exceeds uhe age of the wife, every mar- 
ried man, under 40, might be entitled to an 
annuity for his widow, during /fe, of 5 J. if 
he lives a year, 10 J. if he lives three years, 
and 20 J. if he lives ſeven years. Money can 
ſcarcely now in this kingdom be improved 
at ſo high a rate as 4 2 cent. But, perhaps, 
it might be reaſona xpected, that an ad- 
vantage, ſufficient to 4 — this diſad- 


vantage, would be derived, from changing 


the annuities I have mentioned into annuities 
during widowhood. One may, at leaſt, 
venture to -pronounce, that nothing much 
worſe could - befall a fociety- that went on 
this plan, than the neceflity of ſome time or 
other N half a "_ to the annual pay- 
ments.” 

If ſuch a ſoclety ehuled,: that thoſe who 


ſhall happen to continue members the long- 


eſt time, ſhall be entitled to ſtill greater an- 
nuities, fix guineas, additional to all the other 
payments at admiſſion, would be the full 
payment for an annuity of 25 . and 12 gui- 
neas for an annuity of 30. if a member 
ſhould live 15 years. 
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All batcheJors and widowers might be en- 
touraged to join ſuch a ſociety, by admitting 
them on the following terms. Four guineas 
to be paid on admiſſion, and rer guineas 
every year afterwards, during celibacy; and, 
on marriage, the ſame payments with thoſe 
made by perſons admitted after marriage 
in conſideration of which, 1 /. per annum, for 
every ſingle payment before marriage, might 
be added to the annuities, to which ſuch 
members would have been otherwiſe en- 
titled. r | | 
For example. If they have been members 
four years, or made five payments before 
marriage; inſtead of being entitled to life-an- 
nuities for their widows of only 5 J. 10/, 
20 J. 25/. and 30/: on the conditions I have 
ſpecified, they might be entitled to annuities 
of 10 J. 15 J. 25 J. 30 l. and 35 JI. Or, if they 
have been members nine years, and made 10 
payments, they might, inſtead of the ſame 
annuities, be entitled to annuities of 154. 
20 J. 30 J. 351. and 40 J. — In this caſe, the 
contributions of ſuch members as ſhould hap- 
pen to deſert, or die in celibacy, would be fo 
much profit to the ſociety, tending to give it 
more ſtrength and ſecurity. 
This is one of the beſt ſchemes that I am 


able to think of, or would chuſe to recom- 


mend. There are, however, others no leſs 
ſafe and encouraging which ſome may pre- 


3 fer, 
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fer, and which therefore, I will juſt pro- 
pole. 8 1 HE. 


Let the probabilities of life be the ſame 
with thoſe in the Tables juſt mentioned. 
Let money be ſuppoled-to be improved at no 
higher intereſt than 3 per cent. Let the re- 
verſionary annuities promiſed to widows be 
10 J. for life, if a member lives five years 
after admiſſion, and 15 J. more, or 25 J. in all, 
if he lives 11 years. The proper payments 
for ſuch an expectation, from a married man 
not exceeding 50 years of age, will, in the 
neareſt and moſt convenient round ſums, be 
four guineas in annual: payments beginning 
immediately, and two guineas in hand for 
every year that his age exceeds his wife's, not 
admitting any greater exceſs than 15 years: 
Or, if the whole value is given in one preſent 
payment, 40 l. added to a guinea, for every year 
that his age falls ſhort of 50, beſides the pay- 
ment juſt mentioned on account of diſparity 
of age. For example. Four guineas in an- 
nual payments, beſides 10 or 20 guineas in 
hand, according as the age of the huſband 
exceeds the wife's 5 or 10 years, Or, if the 
whole value of the expectation 1s given in one 
payment, 10 guineas added to 40 J. (that is 
50 J. 106.) from a man whoſe age is 403 and, 
in like manner, 20 guineas added to 40 /. 
(that is 61.) from a man whole age is 30; 
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providing Annuities for Widows. yy 
befides the payment juſt mentioned on ac- 
count of diſparity of age. 

If money is improved at 4 per cent. or, on 
account of any advantages attending a ſcheme, 
may be juſtly conſidered as fo improved, the 
full payments for the expectation I have 
mentioned will be about one eighth (or half 
a guinea) leſs in the annual payments during 


marriage; and a quarter leſs in all the other 
payments. That is: A married man, a? or 


under 50, would, beſides three guineas and 


half in annual payments during marriage, be 
bound to add a guinea and half for every 
year he is older than his wife: Or, if he 
chuſes to give the value of his expectation in 
one payment; beſides the common contribu- 
tion of 30 J. and a guinea and half for every 
year his age exceeds his wife's; he would be 
bound to pay three quarters of a guinea, for 
every year he is leſs than 50 years of age; 
that is, 53 J. 125. 6 d. in all, ſuppoſing him 
40 r of age, and 10 years older than his 
wife.—All theſe payments doubled would 
entitle-to double annuities. 8 

There is one particular advantage which 
ſocieties formed on a plan of this kind would 
enjoy (a).—Perſons who know themſelves 
ſubject to diſorders, which are likely to ren- 


der them ſhort-lived, will have no great temp- 


tations to endeavour to gain admiſſion into 


43 ve 


15 See another advantage mentioned under Queſt, 


p. 28. | 
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ſuch ſocieties ;. and, if admitted, the danger 
from them will be leſs than on any other 
plan. Were it not for this danger, one 
might recommend the following plan, as 
/one of the moſt inviting, 


In the plans hitherto mentioned it is im- 
plied, that, if either a member or his wife 
dies within any of the periods ſpecified, the 
additional annuities, that would otherwiſe 
have become due, will be loſt. But it would 
be much more agreeable to a purchaſer, that 
they ſhould be made certain to his wite, pro- 
vided ſhe lives to the end of theſe periods, 
though in the mean time his own life ſhould 
fail. The value of ſuch annuities may be 
computed by the rule in Queſt. IX. 

Suppole, for enſtance, the /cheme to be 
« that a wife ſhall be intitled certainly to a 
„ life-annuity of 20/7. the firſt payment of 
« whici ſhall. be made at the end of 12 years, 
% provided ſhe ſhould be then alive, and her 
« huſband dead; or at the end of any year 
«© beyond this term in which the may hap- 
pen to be left a widow.” 7 it al 
ſtipulated, that ſhe ſhall be entitled to 
% 10/, more, or 3o/. in all, on the famc 
* terms, provided the ſhould live 16 years. 
— The value of ſuch an expectation (intereſt 
being at * per cent. and the probabilities of 
life as in Mr. De Morvre's hypotheſis) will 
be, in the moſt convenient round ſums, ſup- 
poſing none admitted above 50 years of age, 
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providing Annuities for Widows. 101 
ſeven guineas in annual payments to be con- 
tinued during marriage, and to begin imme- 
diately ; befides four guineas in preſent mo- 
ney for every year, as far as 15 years, that 
the huſband's age exceeds the wife's, it he is 
between 40 and 50, and three guineas on the 
ſame account if he is under 40: or, if the 
whole value of the expectation is given in 
one preſent payment, 70/7. added to a guinea 
and half, for every year that the huſband's 
age falls ſhort of 50, beſides the payment juſt 
mentioned on account of diſparity of age. 

If the annuities are made to be annuities 
during w:dowh99d, and not during de, and 
the advantage ariſing from hence, is ſuppoſ- 
ed equivalent to the difference between the 
improvement of money at 4. per cent. and its 
real improvement; the value of the expecta- 
tion juſt mentioned, (that 1s, its value at 
4 per cent.) will be fix guineas in annual pay- 
ments; beſides three guineas in preſent mo- 
ney, for every year that the huſband's age 
exceeds the wife's, if he is between 40 and 
50; and 2 guineas, if he is under 40: or, if 
the whole value of the expectation is given 
in one preſent payment, 56. added to 1/. 55. 
for every year that his age falls ſhort of 50, 
beſides the payment laſt mentioned on ac- 
count of inequality of age (2). 10 

C 


(a) Suppoſing 16 years the only term, the annuity 
201, and intereſt at 4 per cent. the proper (porta will 
be nearly, in the caſe of equal ages and /ingle payments, 


H 3 461, 
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He that will give himſelf the trouble to 
calculate, agreeably to the directions in the 
Queſtions to which I have referred, will find 
that, taking all particular caſes together, the 
rules now given come as near the truth as 
there is reaſon to defire in an affair of this 
nature, the dee in ſome caſes being nearly 
compenſated by the exceſſes in others. 

I have calculated here, as well as in moſt 
other places, from Mr. De Moivre's hypo- 
theſis, becauſe its conformity to the three 
Tables which I have fo often mentioned, 
convinces me, that it gives a proper medium 
between the different values of fun and 
country lives. In the country the probabili- 
ties of life are much higher ; but in London, 
and probably in all great towns and ſome 
fmaller ones, they are, much lower. 


$9 A001 BY as the age of the man is 30, 40, or 50, 
r, in annual payments, J. 3.80.1. 3.66.1. 3. 13 Sup- 
poling the woman's age 10 years leſs than the man's, the 
ſame values will be, in ſingle payments, 1.58.92.—. 56.56. 
—l.53.66.—In annual payments /.4.63.—l.5.—l.5.41.- 
It appears, therefore, that a ſociety, ſuppoſing money 
improved at the rate of 4 per cent. might-entitle all mar- 
fied men indiſcriminately, who are under 50 years of age, 
to ſuch an expectation as this for their wives, for either 
601. in one payment, or five guineas in annual payments. 
hut equity requires, that different payments ſhould be 
made, according to the different comparative ages of men | 
and their wives; and Tables might be formed for ſhew- 
ing, at one view, what theſe different payments ought 
to be in all cafes. If ſuch Tables are wanting, recourſe 
muſt be had to ſome ſuch eaſy rules as thoſe I haye ſtared 


above. 
I 
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It is proper to add, that, according to the 
values of lives and ſurvivorſhips deduced both 
from the London and Dr. Halley's Table, and 
taking intereſt as low as 3 per cent. all wo- 
men whoſe huſbands are under 50 years of 
age, might be intitled to an annuity of 24 /. 
during % (the firſt payment to be made at 
the. end of the year in which they ſhall be 


left widows) for the ſum of 100. ſuppoſing 


31. additional given on account of every year 
that they are younger than their huſbands.— 
At 4 per cent. an annuity of 304. might be 
granted on the ſame terms. 

In the year 1690, the company of Mercers, 
in Londan, adopted ſuch a ſcheme as that 
laſt mentioned. For 100/. in one preſent pay- 


ment, they entitled every ſubſcriber to a He- 
annuity for his widow of 4o/.; and this, at 


that time, (when money bore 8 per cent. in- 
tereſt) was conſiderably leſs than the value 
of the money advanced, ſuppoſing men and 
their wives of. equal ages. As the. intereſt 
of money ſunk, they ſunk alſo the annuity, 
firſt to 2 5 J. and then to 20/. and 15/7, But at 
laſt, after carrying on the ſcheme for above 


Jo years, finding the burden of the annui- 


tants too heavy, and likely to go on increaſ- 
ing, they were obliged to drop the ſcheme 


and to ſtop payment. In a little time, how- 
ever, by a parliamentary aid of 3000 J. per 
ann. which they are now enjoying, they 
= were reſtored to a capacity of making good 
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all their engagements, and of paying their 
arrears.—Their failure, is, indeed, much to 
be lamented ; for, in conſequence of it, the 
public has loſt the benefit of an inſtitution, 
that for many years promiſed the happieſt 
effects, by encouraging marriage, and afford- 
ing relief to indigence. The rapid fall of 
the intereſt of money; their admitting pur- 
chaſers at too advanced ages; and, particu- 
larly, their paying no regard to the diffe- 
rence of age between huſbands and their 
wives,” muſt have contributed much to. hurt 
them. Some of the principal cauſes, there- 
fore, which have rendered then unſucceſo- 
ful, may be now avoided; and for this rea- 
ſon I thould be glad to ſee ſome ſimilar 
ſcheme, providing, as this did, annuities for 
life, and not for widywhood, undertaken.” If 
well 3 it would, I think, be a proper 
obje of parliamentary encouragement. 

t muit, however, be remembered, that 
the iſſue of the beſt ſchemes of this kind 
muſt be in ſome degree uncertain. For want 
of proper obſervations, it is not poſſible to 
| determine what allowances ought to be made, 
on account of the higher probabilities of life 
5 among females than males. No prudence 
can prevent all loſſes in the improvement of 
money; nor can any care guard againſt the 


O 
inconveniencies to ſuch ſchemes, which mult 
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orders, feel themſelves moſt likely to want 
the benefit of them. 


The ſocieties, thereſoes: on which TI have 


rematked 4 in the firſt ſection of this chapter, 


would have reaſon to take warning from what 


has happened to the Mercers Company, were 
the ſchemes on which they are formed per- 


fectly unexceptionable. But I have demon- 


ſtrated that theſe ſchemes are very defective; 
and that the longer they are carried on, the 
more miſchief they muſt produce. Tis vain 
(as appears from Queſt. III.) to form ſuch 
eſtabliſhments with the expectation of ſeeing 
their fate determined ſoon by experience. If 
not more extravagant ſthan any ignorance can 
well make them, they wall go on profpe- 
rouſly for 20 or 30 years; and, if at all to- 
lerable, they may ſupport themſelves for 

or 60 years; and at laſt end in diſtreſs and 
ruin. No experiments, therefore, of this 


fort ſhould be tried haſtily. An unſucceſsful 
experiment muſt be productive of very per- 


nicious effects. All inadequate ſchemes lay 
the foundation of preſent relief on future ca- 
lamity, and afford aſſiſtance to a few by diſ- 
appointing and oppretling multitudes. 

As the perſons who conduct theſe ſchemes 


can mean nothing but the advantage of the 


public, they ought to liſten to theſe obſerva- 


tions. At preſent their plans are capable of 


being reformed ; but they cannot continue 


* © always; far the greater number of exor- 


bitant 
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bitant payments they now make to annui- 

s tants, the more they conſume the property - 
i of future annuitants, and the leſs practicable 
} a retreat 1s rendered to a rational and equita- 
! ble and permanent plan (2). They ſhould, 
| therefore, immediately (5) either reduce their 
| ſchemes, or change them into one of thoſe 
| which I have propoſed. But, I am afraid, 
| this is not to be expected. The neglect with 
| which they have received ſome remonſtrances 
that have been already made to them, gives 
reaſon to fear, that what has been now ſaid 
will be in vain; and that. thoſe who are to 
come after them, muſt be left to rue the con- 

ſequences of their miſtakes. 


N SE C T. IV. 
' Of Schemes for providing Annuities for Old Are | 


General diſpoſition has lately ſhewn it- 

ſelf, to encourage ſchemes for grant- 

ing annuities to perſons in the latter ſtages of 
lifez and this has occaſioned the 6th Queſtion 
in the former Chapter; and, as a further 
and more particular direction in 3 of this 
kind, I have thought it neceſſary here to give 
the following Table. | 


(a) See p. 82, 83. Sect. I. 

(% Thus; was the Londen Annuity Society to make 
their loweſt annuity 104. the next 20/1, and the higheſt 
zol. they would probably be ſafe. But, after proceeding 
on their preſent plan ſome years longer, ſuch a reduction 
wauld by no means be ſufficient. See a farther account 
of theſe Societies in the SUPPLEMENT, : 


& | Values 
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Eo ee, 0-3 
Halo be foes [cone 1 3 Per cent. | the for of n 9 Intereft 
ws” ls ah ater 
10 | 1.235 2.015 0789 Ss 
15 | 1-533 | 2-444 || .106 | .14 
20, | 2.028 2.989% .146 19 3 
25 2594 | 3-044 || +203 . | -259 
o | 3-309 4.08 || .297 366 
35 44% | 5.667 || .466 
5 4-44 Fe VD7 NH. 24 +559 
40 5-953 17.232 822 | .950 
Values of tbe | | : Value: in annu- 285 
fame annuity, ; | al payments till 
after 55, tosges | | | . 
30 |-2.114 2.937 .167 | .211 
35 | 2-722 36320241 -297 
49 | 3-732 4.708 394 } -464 
45 | 5.088 | 6.115|| 703 | -803 
Values of the 2 50 e i Values in anne TI, 
ter orpagf 3 
35 | 1.667 2.290 135 168 


40 | 2-234 2.923 203 245 
45 3-043 3.8110 327 384 
50 | 4-255 5.061 .600 1.679 


The numbers in the 2d and zd columns 
of this Table, multiplied by any annuity, 
will give the value of that annuity in a_/ing/e 
payment, to be enjoyed for life, by the ages 
correſponding to thoſe numbers in the firſt 
column, after the age mentioned at the head 
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of that column. And in the ſame manner; 
the numbers in the 4th and 5th columns will 
give the values in annual payments.—Thus : 
The value of 44 J. per annum, to be enjoyed 
for life, after 50, by a perſon now 40, (inte- 
reſt at 4 per cent.) is 5.95, multiplied by 44, 
or J. 261.9, in a ingle payment; and 822, 
multiplied by 44, or J. 36. 16, in annual pay- 
ments till 50, the firſt payment to be con 
at the end of a year. 1 2 


ifs onde; to find he Ene values, partly in 
annual payments, and partly in any given en- 
trance or admiſfion-money ; fay ; As the ya- 
ue of the given annurty in a fingle payment, 
(found in the way juſt mentioned) is to the 
given entrance money; ſo is its value in au- 
« nun payments, to a fourth proportional; 
re which, ſubtracted from the value in annyal 
«©. payments, the remainder will be the annual 
«« payment due, over and above. the given 
es N nana | 


' % 


ExAMPLE. | > — 


Suppoſe a perſon now 40, to be willing to 
pay 200 J. entrance-money, be/ides ſuch an 
annual payment for 10 years as ſhall, toge- 
ther with his entrance- money, be ſufficient 
to entitle him to a life-annuity of 44 L. after 
$0; Wy ought the annual payment to be ? 
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ANSWER. 


4.8. 55. For, J. 261.9, is to Cad: as 
J. 36. 16, to J. 27.61 ; which, ſubtracted from 
J. _ 16, the remainder i is J. 8. 55. 


This Table has been calculated: from. the 
Ry To and values of lives in Tables III. 

and VI. The probabilities of life among the 
inhabitants. of London, are (as I have often 
had occaſion to obſerve), much loweg than 
among the generality of mankind; and the 
values in the preceding Table, had they been 
given agreeably to the London Obſervations, 
would have been leſs. . But, certainly, an 
office or ſociety, that means to be a perma- 


nent advantage to the public, ought always 


to take higher rather than lower values, 
for the ſake of rendering itſelf more ſecure, 
and gaining ſome pr a to balance 0 ec « and 


wg EJ. 


There have lately been eſtabliſhed, in 
London, ſeveral ſocieties for granting ſuch 
annuities as thoſe now mentioned, and he 
that will. compare their true valges, as they 
may. be. learnt from the preceding. Table, 
with the terms of admiſſion into theſe ſocie- 
ties, as given in their printed Abſtracis and 
Tables, muſt be ſurpriſed and ſhocked. They 
are al impoſitions on the public, proceeding 
A FOIL 
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from i enorante, and encouraged by credulity 
1nd folly. 

It has been ſhewn; that the proper pay- 
ment, (allowing compound intereſt at 4 per 
_ ) for an annuity of 44 /. to be enjoyed by 

a perſon now 40, for what may happen ta 
remain of his life after 50, is 200 J. in admi/- 
Jon-money ; beſides J. 8.55, or 8 J. 11 5. in an- 
nual payments 'till he attains to 50, the firſt 
of theſe payments to be made at the end of 
a year. — The conditions of obtaining this 
annuity, according to the Tables of the Lau- 
dable Society of Annuitants for the benefit of age, 
are 76 J. 17 f. in admifion-money ; and 61. 145. 
in annual puyments.— According to the Ta- 
bles of the ſociety of London Annuitants for 
the benefit_of age, the conditions'of obtaining 
the fame annuity are 301. in admiſſion- money, 
and 10 J. in annual payments. The Equitable 
Society of Annuitants requires for the ſame 
annuity 381. 10s. in admiſſion- money, and 131. 
in annual payments. The true value is, over 
and above the admiſton- money juſt mentioned, 
an annual payment of 30 l. 175. (intereſt reck- 
oned at 4 per cent.) or an annual payment of 
367. 15% (intereſt reckoned at 3 per cent.) — 
The London Union Society for he comfortable 
ſupport of aged members promiſes an anpuity 
of no leſd than 50 guineas for life, after 50, 
to a perſon now 40 for 40 J. 10 5. in admiſ- 


money, and 7 J. in annual payments. 
The 
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The Amicable Society of Annuitants for the 
benefit of age, promiſes an annuity of 267. per 
annum, for lite, to a perſon now 40, after at- 
taining to 50, for 28 J. 165. in admiſtaon- mo- 
ney, and 6 /. in annuul payments. — The true 
value of this annuity is 2B/7. 16s. in adm 
| fon-money, and 17 J. 8s. in annual payments, 
(intereſt ſuppoſed at 4 per cent.); or the fame 
ſum in adm/on-money, and 20 J. 18 J. in an- 
nual payments, intereſt ſuppoſed at 3 per cent. 
The Provident Society for the benefit of age 
promiſes an annuity of 25 J. to a perſon now 
40, after attaining to 50, for 34 guineas in 
admiſſion- money, and eight guineas in annu- 
al payments. The true value is, 34 guineas 
in admyſton-money, and 15/. 12 5. in annual 
payments, intereſt at 4 per cent.; or, the ſame 
ſum in admſion-money, and 19/7. in annual 
payments, intereſt being at 3 per cent. (a). 
But I will not tire the reader, by going, in 
this manner, thro' the ſchemes of all theſe ſo- 
cieties. The contrivers of them, it is certain, 
can know nothing of the principles on which 
the rule in Queſt. VI. and the demonſtration 
of it in the Appendix is founded; and, there- 
fore, if unwilling to be guided by the autho- 
rity of mathematicians, it may not t be poſſi- 
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perſon whoſe age is 40, is admitted into theſe ſocieties, I 
© have taken from their printed Tables as they ſtoed at the 
end of the year 1770.—In the younger ages, the defici- 
| ences are greater, 

: ble 


(a) The account here given of the terms on which a 
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ble to convince: them of their miſtakes; f 
will, however, offer to them the following 
demonſtration, which will be underſtood, 
without difficulty, by every one who knows 
how to compute (3) the increaſe of money 
at compound intereſt, 
The value of a life at 50, (intereſt being 
at 4 per cent.) is 113 years purchaſe by Table 
VI. For an annuity, therefore, of 44 J. per 
annum for life, to be enjoyed by a perſon at 
this age, 498 J. ought to be given. Two in 
three, of a number of perſons at the age of 32 
will, (by Tables III, IV, and V,) live to 50; 
and therefore, in order. to be able to'pay an 
annuity to them of 44 /. for life, after 50, the 
money now advanced by every Free, ought 
to be ſuch as will, in conſequence of being 
laid up to be improved, increale in, 18 years 
to double 498 J or to 9961. From the pre- 
ceding Table it may be learnt, that the mo- 
ney which ought to be advanced by every 
ſingle perſon is 165 J. or by, three perſons 
4957. and this, in 18 years, will double it- 
ſelf, or increaſe to juſt the ſum that will 
then be the value of the annuities to be paid, 
But the money required i in this caſe by the 
Laudable,Society, is 14 J. 11,5. 9 J. from jor 
member at admiſſion, beſides an annual pay- 
ment, of 4. The admiſſion- money, there- 
tore, of two members, being 290. 36. 64. 


fa) The. chien method of doing thts, is rtavght 3 in th 
rules, annexed to the Tables in the ApPENDH RX. 


2 2 may 
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may be increaſed to twice this ſum; or to 
38 J. 79. An annual payment of 4. for 8 
years will, if perfectly improved at 4 per cent. 
compound intereſt, increaſe to 102 1; and two 
ſuch annual payments will increaſe to 204 7. 

The whole pay, therefore, of fu mem- 
bers will produce at the end of 18 years 
262 J. 75. —A third part, I have ſaid, will 
die without attaining to po, and theſe will 


of 4 /. for this time, will produce a capital of 
421.65; and this capital improved for nine 
years more will increaſe to 60 1. The whole 
profit, therefore, from the member who will 
die is, his admiſſion-money doubled, and 
added to 60 J. or 89 J. 3s. 6d. And this ſum 
added to 262 J. 7s. makes 351 J. 105. 6 d. 
the wwho/e money with which the ſociety can 
be provided, at the end of 18 years, to bear 
the expence of to life-annuities, worth to- 
gether 996 J. | 
| By a ſimilar computation it may be found, 
that the improvement of money at only 3; per 
cent. will /ink the former ſum to 324 l. at the 
| fame time that the value of the annuities will 
be razed to 1100 J. 
The deficiencies in the ſchemes of moſt 
of the other ſocieties, are no leſs conſider- 
able (2). What confuſion then muſt they 
- pro» 


(a) Some of theſe ſocieties tell us, that the payments 
en admiſſion ſhall increaſe, as the number of members 
| | in- 


live one with another g years. An annuity” | 
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produce ſome time or other ? How barbarous 
is it thus to draw money from the public by 
| pro- 


creaſes ; and they have practiſed on this rule juſt as if 
the value of an annuity was nothing determinate in itſelf, 
but depended on the number of perſons who have been 
purchaſers. But the true deſign may perhaps be, to 
quicken the public in their applications, 

Should any of thefe ſocieties, ſenfible of their miſtakes, 
reſolve to reform themſelves, they ought to conſider, that 
this cannot be done by only obliging fixture members to 
pay-the juſt values of the annuities promiſed them. All 
the preſent members muſt likewiſe, beſides raiſing their 
payments, make compenſation for what they have hi- 
therto paid too little; and this compenſation is to be cal- 
culated in the following manner.—** Find the whole 
amount to the preſent time of the payments which have 
„ been made. Subtract this from the whole amount of 
„the payments which Huld have been made; and the 
& remainder will be the con:penſation required.“ \ 

EXAMPLE. In the Laudable Society of Annuitants, the 
condition of a title to 44.1. per annum for life, after 50, to 
a perſon at the age of 40, was, 4 years ago, 341. 175. 
in admiſſion- money, beſides an annual payment of 61. 
145. till he attained to 50.— The admiſſion-money will, 
(reckoning compound intereſt at 3 per cent.) amount in four 
years to 39 J. 45s. and the annual payment to 28 J. The 
whole amount, therefore, of the payments of a member 
admitted 4 years ago, is 67 J. 45. — But the value of the 
annuity was 37 J. 4s. in annual payments, beſides 34 /. 
T7 5. in admiſſion money; and theſe payments, during 
the 4 years, would have amounted to 195 /, The diffe- 
rence, therefore, between theſe two amounts, or 127/. 
I6 s. is the compenſation which ſuch member ought to pay; 
and if he continues a member without paying it, (be- 
fides raiſing his annual contribution to 37 J. 45.) he muſt 
either loſe his annuity, or owe it to injuſtice, 

I have taken intereſt here at 3 per cent. becauſe I think 
theſe ſocieties cannot reaſonably depend on always im- 
proving the money they receive at a higher rate, 8 

| ince 
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promiſes of advantages that cannot be ob- 
tained? Have we not already ſuffered too 


much by 4ubbles ? (a) c 1 


I do not, however, mean to condemn all | | 
inſtitutions of this kind. They may be very 
uſeful, if the full values are taken, and pro- 
per care is uſed in the improvement of money. 
Intereſt, in theſe caſes, ought not to be reck- 
oned higher than 3 per cent. and, ſuppoſing 
money improved at this rate, a perſon, for a 
© fingle payment of 50 J. before he is 40, 
might be entitled to a life-annuity of 10 gui- 
neas after 55; or, if he chuſes it, to a life- 
: annuity of 171. after 60. But if he pays the 


fame ſum before he is 34, he might be enti- 
tled to a-life-annuity of 14/, after 55, or 2210. by 
after 60. 251. might purchaſe for him a it 
© theſe annuities ; and 100 J. double. 4 


E Since I writ the above, I have found, that the admif- 14 
& lon-money required by this ſociety has lately received 
another advance. At the age of 40, in particular, it is = 
advanced to 108 J. 7 s.—when they have further either ad- 110 
vanced the admiſſion- money to double this ſum, or tripled 
me annual payments, they will be almgſt right with reſpect 
o this particular age, provided the compenſation money, juſt 
mentioned, has been paid. | 1 
| Theſe ſocieties, tho? their plans are ſo inſufficient, may, 1 q 
after beginning their payments to annuitants, continue 10 
them 15, or, perhaps, 20 years but it will be by rob- | 

bing all the younger members. WW 
| (a) See a farther account of theſe ſocieties at the end 1 
the SUPPLEMENT, 1 
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A ſociety or office that would go on this 
plan, might do great ſervice. Perſons in 
the lower ſtations of life might be brought 
to a habit of induſtry, in the beginning of 
life, by ſtriving to get 25/7. or 50%. before- 
hand in order to purchaſe ſuch annuities, and 
thus to make proviſions for themſelves in the 
more adyanced parts of life, when they will 
be incapable of labour. 

There are now eſtabliſhed in Hz/land ſome 
inſtitutions of this kind Any poor perſons 
there, I am informed, who can, before they 
attain to a particular age, lay up 50 J. may 
make uſe of it in buying for themſelves a 
right to be admitted, when 50, or at any 
time afterwards, to houſes - - prepared on pur- 
poſe, for providing them with all the con- 
veniencies of lodging and board. This 1s an 
excellent inſtitution ; and I wiſh there was 
lome imitation of it in this kingdom. 

Conſiderable profits would, in this caſe, be 
received, from the payments of ſome who 
would chuſe to delay going into fuch houſes; 
and of others who would grow rich enough 
to be above them. | 

It is proper” to obſerve here, that inſtitu- 
tions of this kind would furniſh one of the 
fate eft ways of providing for widows.—A mat- 
ried man might, by paying 100 /. before his 
wife attained to 40, entitle her, after 55, 0! 
60, to a life-annuity of 21 /. or 34/. Or, by 


pay: 
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paying the ſame ſum before ſhe attained to 
34, he might entitle her, after the ſame ages, 
to a life-annuity of 28 J. or 44/. (a); and in 
this caſe he would have a chance of ſharing 
himſelf in the benefit of the annuity. 
1 I have called this the /a/eft way of provid- 
ing for widows, becauſe attended with none 
of the dangers ariſing from diſproportion of 
gage between men and their wives, and from 
the admiſſion of perſons labouring under cgn- 
cealed diſtempers. 


Y I cannot conclude this Section, without 
| mentioning the following plan of a proviſion 
for Old Age, | 
Let 13 guineas be given as entrance- money; 
and let beſides 17. 2 J. 3 J. 4/7. &c. be given 
at the beginning of the firſt, 2d, 3d, 4th, &c. 
years, as the payments for theſe years reſpec- 
tively ; and let the laſt payment be 16/. at 
the beginning of the 16th year. All theſe 
payments put together will, according to the 
probabilities of life in the 3d, 4th, and 5th 
Tables, (intereſt being at 4 per cent.) entitle 
a perſon, whoſe age was 40 when he begun 
them, to an annuity, after 15 years, begin- 
ning with 15 /. a increaſing at the rate of 
1/. every year, till at the end of 15 years 
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(a) The ſame payment before 30, would entitle to an 
annuity of 22 l. after 50. 
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13 more, 
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more, or (a) when he has attained to 709, it 
becomes a ſtanding annuity of 30 J. for the 
remainder of his life. 
If the addition of three guineas is made to 
the entrance- money, for every year that any life 
between zo and 40 falls ſhort of 40, the va- 
lue will; be obtained nearly, of the ſame an- 
nuity to be enjoyed by that life, after the 
ſame number of years, and increaſing. i in the 
ſame manner, till, in 30 years, it becomes 
fefionary and double. —This plan is particu- 
larly inviting, as it makes the /arge/t payments 
become due, when the zear approach of the 
annuity renders the encouragement.to them 
greateſt ; and as, likewiſe, the annuity is to 
increaſe continually with age, till it comes to 
be mgheſl (9), when life is molt in the de- 


cline, 


(a) According to the . of life in the Londen 
Table, this annuity ſhould be greater. —A Theorem for 
finding what the annuity ought to be in theſe caſes, is 
given the Appendix, Note (J). 


(5) The lower part of mankind are objects of p. i- 
cular compaſſion, when rendered incapable, by accident, 
ſickneſs, or age, of earning their ſubſiſtence. This has 

iven riſe to many very uſeful ſocieties among them, for 
S y 
granting relief to one another, out of little funds ſupplicd 


dy weekly contributions. A ſociety of this kind, formed 


on the following plan, would probably thrive, and might, 
on ſome accounts, be even more uſeful than the inſtitu- 
tions in Holland, mentioned in p. 116. 

Let the ſociety, at its firſt eſtabliſhment, conſiſt of 100 


_ perſons, all between 30 and 490; and whoſe mean age 


may 
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cline, and when therefore it will .be moſt 
uſeful. —lIt is further a recommendation of 
this plan, that leſs depends in it on the in- 
provement of money than in moſt other 
plans.—But I muſt leave theſe hints to be 
purſued by others. | 


may therefore be reckoned 36; and let it be ſuppoſed to 
be always kept up to this number, by the admiſſion of 
new members, between the ages of 30 and 40, as old 
members die off, Let the contribution of each member 
be four-pence per week, making, from the whole body, 
an annual contribution of 85 J. 17 5.—Let it be further 
ſuppoſed, that ſeven of them will fall every year into diſ- 
orders, that ſhall incapacitate them for ſeven weeks.— 
30 l. 125. of the annual contribution will be juſt ſuffici- 
ent to enable the ſociety to grant to each of theſe 12 5. 
per week, during their lineſſes. And the remaining 55 J. 
per annum, laid up and carefully improved, at 3+ per cent. 
will increaſe to a capital that ſhall be ſufficient, accord- 
ing to the chances of liſe in Tables III, IV, and V, to 
enable the ſociety to pay to every member, after attaining 
to 67 years of age, or pon entering his 68th year, an 
annuity, beginning with 5 J. and increaſing at the rate 
of 1/, every year for ſeven years, till, at the age of 75, 
it came to be a ſtanding annuity of 12 J. for the remain- 
der of life. 

Were ſuch a ſociety to make its contribution ſeven- 
pence per week, an allowance of 15 s. might be made, on 
the ſame ſuppoſitions, to every member during ſickneſs ; 
beſides the payment of an annuity beginning with 5 /. 
when a member entered his 64th year, and increaſing for 
I5 yeare, *till, at 79, it became fixed for the remainder of 
life at 20 J. | | 
If the probabilities of life are lower among the labour- 
ing poor, than among the generality of mankind, this 


| plan will be ſo much the more ſure of ſucceeding. - 
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Of the Amicable Society for a perpetual Aſſu- 
rance Office: And the Society for Equitable 
Aſſurances on Lives and Survivorſhips. 


HE 1oth Problem has been given, with 

| a particular view to the corporation of 
the Amicable Society, for a perpetual Aſſu— 
rance-Office on ſingle lives, kept in Serjeant's- 
Inn. This ſociety was eſtabliſhed in 1706, 
and is the only ane I am acquainted with, 
which has ſtood any conſiderable trial from 
time and experience. The annual payment 
of each member uſed to be 67. 45s, payable 
quarterly ; but it has been lately reduced to 
57. The whole annual income, hence ariſing, 
is equally divided among the nomznees, or heirs 
of ſuch members as die every year; and this 
renders the dividends among the noz1nees in 
. different years, more or leſs, according to the 
number of members who have happened to 
die in thoſe years. But the ſociety now en- 
gages, that the dividends ſhall not be / than 
450 J. to each claimant, though they may be 
more. - Nonè are admitted whoſe ages are 
greater than 45, or /e/s than 12; nor is there 
any difference of contribution allowed on ac- 
count of difference of age, 
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This ſociety has, I doubt not, been ver 
uſeful to the public; and its plan is ſuch, 
that it cannot well fail to cntinue to be fo. 
It might, however, certainly have been much 
more uſeful, had it gone from the firſt on a 
different plan. lt is obvious, that regulating 
the dividends among the 79mmees by the 
number of members who die every year, is 
not equrtable; becauſe it makes the benefit 
which a member is to receive to depend, 
not on the value of his contribution, but 
on a contingency; that is, the number of 
members that ſhall happen to die the ſame 
| year with him. This regulation muſt alſo 
have been diſadvantageous to the ſociety ; as 

will appear from the following account of 
the natural progreſs of the affairs of ſuch a 
ſociety, when eſtabliſhed on a right plan. 

Suppoſe a #houſand perions, whoſe com- 
mon age is 36, to form themſelves into a ſo- 
ciety for the purpoſe of aſſuring a particular 
ſum at their deaths, to ſuch perſons as they 
ſhall name, in conſideration of a particular 
annual- contribution to be continued during 
their lives. Suppoſe the annual contribution 
to be 5 J. and the firſt payment (a) to be 
made immediately. Suppoſe, likewiſe, the 
original number of the ſociety to be conſtantly 
kept up by the admiſſion of new members, 


(a) Such payments, it hagbeen ſhewn, Queſt. VIII. 


p. 28, are better than any Half yearly or quarterly payments, 
and at the ſame time they {ave ſome trouble. | 


at 
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at 36 years of age, in the room of ſuch as 
die.—In Queſt. X. p. 33, it appears, that an 
annual payment, beginning immediately, of 
51. during a life now at the age of 36, ſhould 
entitle, at the failure of ſuch a life, to 172 /. 
reckoning intereſt at 4 per cent. and taking 
Mr. De Moivre's valuation of lives. A #hou- 
ſand perſons, all 36 years of age, will die off 
at the rate of 20 every year. The diſburſe- 
ments, therefore, of ſuch, a ſociety will be, 
the firſt year, 20 times 172 J. or 3440 J. and 
its income will be gooo/, It will, there- 
fore, at the end of the year, have a ſurplus 
of 15601. to put to intereſt.— In conſe- 
quence of the yearly acceſſions to ſupply va- 
cancies, the number dying annually will be 
always increaſing after the firſt year. In 50 
years it will attain to a maximum; and then, 
the affairs of the ſociety will become /atio- 
nary, and the number dying annually will be 
40, and its annual expence will be 6,880 /.. 
2 exceeding the annual contribution, 1, 880 J. 
But, in the mean time, by improving its ſur- 
plus monies, it will have raiſed a capital 
equal to this exceſs, and, conſequently, its 
e affairs will be fixed on a firm baſis for all 

_ ſubſequent times. 

Suppoſe now, that ſuch a ſociety, at its 
eſtabliſhment, ſhould reſolve to divide its 
whole yearly income among the nominees of 
deceaſed members. The effect of this would 

be, 
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be, that no capital could be raiſed ; that the 


continually, till, at the time that the great- 
eſt, number of members came to die annually, 
or at the end of 50 years, they would be re- 
duced to half; and all claimants, after this 
period, receive too little, becauſe the firſt 
claimants had received too much (a). 
At the time of the inſtitution of the Ami- 
cable Corporation, the intereſt of money was 
at 6 per cent. and, as they admit all between 
12 and 45, the mean age of admiſſion can- 
not probably be ſo great as 36. It appears; 
therefore, that had they avoided the error 
now mentioned, and gone from the firſt on 


(a) The reverſe of this will take place, if ſuch a ſo- 
ciety Begins with admitting all at all ages, and afterwards 
changes its plan, and limits the age of admiſſion. In this 
caſe, the number of yearly deaths will be greate/? at firſt, 
and the dividends ſmaileſl. In conſequence of altering its 
| plan, the yearly deaths will leſſen gradually, and the divi- 
| dends riſe; but in time bath would return again to their 
E original ſtate. 

The following facts incline me to ſuſpect, that this 
| remark may be applicable to the Amicable Corporation. 


& Firſt. In their original charter, as it is given in their 
printed abſtracts, there is no limitation of age menti- 
oned; but 31 years afterwards, I find a bye-law made 
| againſt admitting any perſon who ſhould be above the 
| age of 45, or under 12.—Secondly. In their printed 
& advertiſements in 1770, it is ſaid, that in 59 years they 
bad paid, among 3643 claimants, 378, 184 J. from 
| whence it follows, that tho” the average of their divi- 
dends, for the laſt 17 years, has been 154 /. the ſame ave- 
lage, for 59 years, is only 104 1. 

the 


dividends payable to nominees would diminiſh | 


\/ 
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the plan I have deſcribed ; they might have 
all along paid to each nominee 172 /. beſides 
raiſing a capital much greater, in proportion 
to the number of members, than that I have 
ſpecified; by the help of the exceſs of their 
annual payments above 5. and ſome other 
advantages which they have enjoyed (a). 
Indeed, I cannot doubt but that, with theſe 
advantages, they might, before this time, 
have found themſelves able to pay at leaſt 
200 J. to cach nominee; and at the ſame time 
reſtricted themſelves, as they now do, to an 
annual payment of 5 J. (5). 


I have alleady mentioned one inſtance in 
which the plan of this ſociety is not equita- 
ble. Another inſtance of this is, their re— 

uiring the ſame payments from all per- 
bons under 45, without regarding the diffe- 
rences of their ages; whereas, the annual 
payments of a perſon admitted at 4 5. ought 
to be double the annual payment of a perſon 
admitted at 12. 


(a) A ſurplus from a theuſand members of only five 
fillings per annum, duly improved, at 4 per cent. would, 
in 41 years, produce a capital of 25,000 /. 


(b) It ſhould be remembered, that all this is ſaid on 
the ſuppoſition, that proper care has been taken to keep 
out unhealthy perſons ; and that the probabilities of life 
among the members of this ſociety, are the ſame with 


thoſe in the 3d, 4th, and-5th Tables, in the Appendix. 
| = Further, 


k 
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Further. The plan of this ſociety is fo 
narrow, as to confine its uſefulneſs too much, 
It can be of no ſervice to any perſon whoſe 
age exceeds 45. It is, likewiſe, far from be- 
ing properly adapted to the circumſtances of 
perſons, who want to make aſſurances on their 
lives, for only ſhort terms of years.—Thus z 
the true value of the aſſurance of 1 50 J. for 
10 years, on the life of a perſon whoſe age 
is 30, is, by Queſt. XIV. (intereſt being at 3 per 


cent.) 21. 13 5. in annual payments, for 10 
years, to begin at the end of the firſt year; 


and ſubject to failure when the life fails. But 
ſuch an aſſurance could not be made, in this 
ſociety, without an annual payment of 5 /.— 
Neither is the plan of this ſociety at all 
adapted to the circumſtances of perſons, who 
want to make aſſurances on particular ſur- 
vivorſhips.—For example. A perſon poſ- 
ſeſſed of an eſtate, or falary, which mutt, be 
loſt with his life, has a perſon dependent 


upon him, for whom he deſires to ſecure a 


ſum of money, payable at his death. Burt, 


he deſires this only as a proviſion againſt the 


danger of his dying fr/t, and leaving a wife, 


or a parent, withont ſupport. In theſe cir- 


cumſtances, he enters himſelf into this ſo- 
ciety ; and by an annual payment of 5 J. en- 
titles his zommee to 150/. In a few years, 


perhaps, his nominee happens to die; and, 


having then loſt the benefit he had in view, 


ö hg determines to forfeit his former payments, 


: and 
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ang to withdraw from the ſociety. In this 
way, probably, this ſociety muſt have gain- 
ed ſome advantages. But the right method 
would have been, to have taken from ſuch a 
rſon the true value of the ſum aſſured, 
* on the ſuppoſition of non-payment, pro- 
“ vided he ſhould ſurvive.” In this way he 
would have choſen to contract with the ſo- 
ciety ; and had he done this, he would have 
paid for the afſurance, (ſuppoſing intereſt at 
3 per cent. his age 30, the age of his no- 
minee zo, and the oevhabilities of life as in 
the zd, 4th, and 5th Tables) 3/. 8s. (a) in 
annual payments, to begin immediately, and 
to be continued during the joint continuance 
of his own life, and the life of his 7om7nee. 


All theſe objections are removed by the 
plan of the Society kept in Nicholas-Lane, 
Lombard- Street, which has juſtly ſtiled itſelf 
the Society for Equitable Aſſurances on Lives 
and Survivor ſbips. This Society, if due care 
is taken, may prove a very great public be- 
nefit. It was founded, in conſequence of 


(a) The value of 1507. payable at the death of a per- 
ſon, aged 30, provided he ſurvives another perſon of the 
ſame age, is, by Queſt. XI. Chap. I. J. 45.65; and this 
value divided by 13.43, {the value increaſed by unity, 
of two joint lives both 30) gives J. 3.4, or 37 8 5.— 
The value of the ſame reverſion, according to the pro- 
babilities of life in London, is, J. 49.19, in one payment; 
and 4.16, in annual payments, during the joint lives, the 
firſt payment.to be made immediately. 


5 Pro- 


—_ 
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propoſals which had been made, and lec- 


tures, recommending ſuch a deſign, which had 


been read by Mr. Dod/on, the author of the 
Mathematical Repgſitory. It aſſures any ſums 
or reverſionary annuities on any lives, for 
any number of years, as well as for the whole 
continuance of the lives, at rates ſettled by 
particular ,calculation ; and in any manner 
that may be beſt adapted to the views of the 
perſons aſſured. That is; either by making 
the aſſured ſums payable certainly at the fai- 
lure of any given lives; or on condition of ſur- 
vivorſhip; and alſo, either by taking the 
price of the aſſurance in one preſent payment; 
or in annual payments, during any ſingle or 
joint lives, or any terms leſs than the whole 
continuance of the lives.—In ſhort; the plan 
of this ſociety is ſo extenſive, and ſo impor- 


tant, that I cannot ſatisfy my own mind, 


without offering to the gentlemen concerned 
in the direction of it, the following obſer- 
vations, hoping they will not think them 
impertinent or improper. 

Firſt, They ſhould conſider what diſtreſs 
would ariſe from the failure of fuch a ſcheme 
in any future time; and what dangers there 
are, which ought to be carefully guarded 
againſt in order to ſecure ſucceſs. I have 
already more than once obſerved, that thoſe 
perſons will be moſt for flying to theſe eſta- 
bliſhments, who have feeble conſtitutions, 


4* 
= 


Ay 
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or are ſubject to diſtempers, which they know 
render their lives particularly precarious ; 
and it is to be feared; that no caution will be 
ſufficient to prevent all danger from hence. 

Again. In matters of chance, it is impoſ- 
fible to ſay, that an unfavourable run of 
events will not come, which may hurt the 
beſt contrived ſcheme. The calculations 
only determine probabilities ; and; agrecably 
to theſe, it may be depended on, that events 
will happen on the whole. But at particu- 
lar periods, and in particular inſtances, great 
deviations will often happen; and theſe de- 
viations, at the commencement of a ſcheme, 
muſt prove either very favourable, or very 
unfavourable. * 

But further. The calculations ſuppoſe, 
that all the monies received are put out im- 
mediately to accumulate at compound inte- 
reſt. They make no allowance for loſſes, or 
for any of the expences attending manage- 
ment. On theſe accounts, the payments to 
a ſociety of this kind, ought to be more 
than the calculations will warrant. The in- 
| tereſt of money ought to be reckoned low 
and ſuch Tables of Obſervation uſed as give 
the higheſt values. Mr. Dodſon, I find, has 
paid due attention to all this, by reckoning 
intereſt, in his calculations for this ſociety, 
at 3 per cent. and taking the loweſt of all the 
known probabilities of life, or thoſe deduced 

from 
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from the London bills of mortality (a). There 
is, beſides, a liberty provided of making a 
call on all the members, in caſe of any par- 
ticular emergency. It is, therefore, highly 
probable, that this ſociety (provided too much 
money is not ſpent in management) muſt be 
ſecure. The laſt expedient, however, would 
be a very diſagrecable one, ſhould there be 
ever any occaſion for having recourſe to it; 
and, in order to guard {till more effectually 
againſt danger, it would not, I think, be amiſs 
to charge a profit of 3 or 4 per cent. on all the 
payments.—Should the conſequence of this 
prove, that in ſome future period the ſociety 
ſhall find itſelf poſſeſſed of too large a capi- 
tal, the harm will be trifling, and future 
members will reap the advantage. But this 
leads me to repeat an obſervation of particu- 
lar conſequence. 

As this ſociety is guided in every inſtance, 
by ſtriẽt calculation, it is not to be expected 


(a) It ought, however, to be remembered here, that in 
ſelling life-annuities to commence either immediately, 
or after given terms; and alſo in ſome other caſes, the 
values come out Jeſs in conſequence of lower probabilities 
of life, Would it, in ſuch inſtances, be taking an unfair 
advantage, to eſtimate the values by the 3d, 4th, or 5th 
Table in the Appendix, rather than the London Table ! — 

hus ; was the iociety to fell 20 J. per annum, for life, to 
| 4a perſon now 30, after attaining to 50, the value, ac- 

cording to Dr. Halley's Table, would, reckoning intereſt 
| at 3 per cent. be gol. in a ſingle payment; but, accord- 
ing to the Londen Table, the value would be only.701. 


K that 
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that it can meet with any difficulties. for 
many years; becauſe, not till the end of 
many years after it has acquired its maximum 
of members, will the maximum of yearly clai- 
mants and annuitants come upon it ? Should 
it, therefore, thro' inattention to this remark, 
and the encouragement ariſing from the poſ- 
ſeſſion of a large ſurplus, be led to check or 
ſtop the increaſe of its ſtock by enlarging its 
. | dividends too ſoon, the conſequences might : 
| F pernicious. 
Again. I would obſerve, that it is of great 
importance to the ſafety of ſuch a ſociety, 
that its affairs ſhould be under the inſpection 
df able mathematicians. . Melancholy expe- 
-rience ſhews, that none but mathematicians 
are qualified for forming and conducting 
ſchemes of this kind. In ſhort; dangerous 
miſtakes may ſometimes be committed, if the 
affairs of ſuch a ſociety are not managed fru- 
| gally, carefully, and prudently. One inſtance 
of yu I cannot avoid mentioning. 
ſon, who defires to aſſure a particu- 
2 fs to. be paid at the failure of his life, 
-on condition of the ſurvivorſhip of another 
life, may chuſe to pay the value in annual 
contributions during the continuance of his 
own ſingle life, rather than during the con- 
tinuance of the joint lives, becauſe the an- 
nual contributions, in this caſe, ought to be 
-much leſs. But a fociety that would prac- 


tiſe ſuch a method of aſſurance would . 
| itſcl 
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: ieſelf; for, as ſoon as the life; on whoſe ſur- , 
vivorſhip | the aſſurance depends, is extinct, 
the perſon aſſured; if then living, would have 1 
ho longer any benefit in view and: there- 3 
fore; would make his payments with reluc- 1 
tance; and in, time, perhaps; entirely with- I} 
draw them; the confluence) of which would 
a that the ſbciety would ſuffer a loſs by 
eing deprived of the juſt value of the ex- 
pe ectation it had granted. The plan of a ſo- 
ciety ought always to be ſuch; as that the 1 
lofles ariſing from diſcontinuance of payment; fl 
ſhould fall. on the purchaſer, and never on 
the ſociety. {4 
I muſt not forg et 50 add, that it! is neceſs i 
fary, that. ſuch a e ſhould be furniſhed 1 
with as complete a ſet of Tables as poſſible. 1 
This will render the buſineſs of the fociety i 
much mote eaſy; and alſo. much more capa- 5 
| ble of being conducted by perſons unſkilled } 
in mathematics. It will alſo contribute much 
to its ſafety... For in all caſes to which Ta- | 
| bles can be extended, there would be no oc- 
tafion for echploying any calculators; and, 
| tonſequently, a danger would be prevented. 
| to which, tho' it is not rot, it may Hereaf- A 
ter be expoſed ; I metin, the danger of hap- | 
pening to truſt unſkilful, or eareleſs calcula- il 
tors. —Mr. Dodſon, I find, has furniſhed this | 
| ſpciety with ſome important Tables; and his bl 
| ſkill was ſuch; that there is no reaſon to iq 
doubt, but they may be depended on. They 4 
2 have 
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have alſo others which, I believe, are ſafe 
| and accurate. But there are ſome ſtill want- 
| | ing which ſhould be ſupplied; and all ſhould 
| be ſubjected to the examination of the beſt 
| ' Judges, and afterwards publiſhed ; together 
| with a minute account of the priticiples aſ- 
| | ſumed, and the method taken in compoſing 
— them. Such a publication would be a valu- 
able addition to this part of ſcience; and it 
would alfo be the means of increaſing and 
eſtabliſhing the credit of the ſociety. 
In Queſtions 4th, 6th, 10th, 11th, 14th, 
1th, and 16th, I have, with a particular view 
to this ſociety, given rules, by which may 
be formed every Table it can want, for ſhew- 
ing the values of aſſurances on the e du- 
ration, or any terms, of any one or two lives, 
in all poſſible caſes; and nothing but care 
and attention can be neceſſary to enable any 
-g00d arithmetician to calculate from them. 
Perhaps this may be as much buſineſs as any 
one ſociety ſhould undertake. Rules, how- 
ever, for finding the values of 'af/arances, in 
« moſt caſes, where the whole duration of any 
three lives is concerned, may be found in Mr. 
* Simpſon's Select Exerciſes, from page 299 to 
p. 3073 and it is not poſſible they ſhould 
follow a better guide, | 
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Of PusLic CxEDIr, and the National 
D E B T. 4 - 


HE National Debt is a ſubject in which 


the public is deeply intereſted. Some 


obſervations have occurred to me upon it, 
which 1 think important ; and for this rea- 
ſon, though foreign to my chief purpoſe in 
this work, I cannot help here begging leave 
to offer them to public attention. | 


The practice of raiſing the neceſſary ſup- 
plies for every national ſervice, by borrowing 
money on intereſt, to be continued till the 
principal is diſcharged, mult be in the high- 
eſt degree detrimental to a kingdom, unleſs 
a plan 1s ſettled, for putting its debts into a 
regular and certain courſe of payment. When 
this is not done, a kingdom, by ſuch a prac- 
tice, obliges itſelf to return for every ſum it 
borrows infinitely greater ſums ; and, for the 
ſake of a preſent advantage, ſubjects itſelf to 
2 burden which muſt be always growing 
| heavier and heavier, 'till it becomes inſup- 
| portable. 

This ſeems to be now the very ſtate of 
this nation. At the REvoLUTIoON, an æra 
| 3 in 
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in other reſpects truly glorious, the practice 
J have mentioned begun. Ever ſince, the 
2 lic debt has been increaſing faſt, and 
very new war has added much more to it, 
than was taken ſrom it, during the preced- 
ing period of peace. In the year 1700, it 
was 16 millions. -In 171 5, it was 55 mil- 
lions. A peace, which continued 'till 1740, 
funk it to 4 millions; but the ſucceeding 
war increaſed it to 78 millions; and the 
next peace ſunk. it no lower thah 72 mil- 
lions. In the 44ſt war jt roſe to 148 mil- 
lions. During a peace which has laſted now 
10 years, it has been reduced to near 138 
millions: And at à ſum not much leſs than 
this, it will, perhaps, be found at the com- 
mencement of another war, which may pol- 
fibly raiſe it to 200 millions.—One cannot 
reflect on this without terror. No reſources 
can be ſufficient to fupport a kingdom long 
in ſuch à courſe. Tis obvious; that the 
conſequence of accumulating debts ſo rapid- 
ly ; and of mortgaging poſterity, and fund- 
ing for eternity, in order to pay the intereſt 
of them; muſt in the end prove deſtructive. 


Rather chan go on in this way, it is abſo- 


lutely neceſſary, that no money ſhould be 
borrowed, except on annuities, which are 
to terminate within à given period. Were 
this practiſed, there would be a LIMIT be- 
yond which the national debts could not in- 
creaſe ; and time. would do that neceſ/arily 
. tor 
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for the public, which, if truſted to the œco- 
nomy of the conductors of its affairs, might 
poſſibly never be done. 5 
This, therefore, is one of the propoſals to 
which, on this occaſion, I wiſh I could en- 
gage attention.— I am ſenſible, indeed, that 
the preſent burdens of the ſtate would, in this 
caſe, be increaſed, in conſequence of the 
greater preſent intereſt, that would be neceſ- 
ſary to be given for money. But I do not 
confider this as an objection of any weight. 
For let the annuity be an annuity for a 100 
years. Such an annuity is, to the preſent 
views of men, nearly the ſame with an annui- 
ty for ever ; and it is alſo nearly the ſame in 
calculation, its value at 4 per cent. being 
24 years purchaſe, and therefore only half a 
year's purchaſe leſs than the value of a per- 
petuity. Suppoling, therefore, the public able 
to borrow money at 4 per cent. on annuities 
for ever, it ought not to give above 15.74. 
per cent. more for money borrowed on annui- 
ties for 100 years: But ſhould it be obliged to 
giveaguarter, or even an half per cent.more(a), 


the additional burdens derived from hence, 


would 


(a) Theſe annuities might be kept 18 years without 
being much diminiſhed in value; for, ſuppoſing intereſt 
at 4 per cent. an annuity for 82 years, is, within a 49th 
part, or 21. in 98 J. worth as much as an annuity for a 
oo years. 


Perhaps, in this way of raiſin money, it might be beſt 
de offer a higher intereſt at firſt, which ſhould fall to a 
| K 4 lawer, 
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would not be ſuch as could be very ſenſibly 
felt; and the advantages, ariſing from the 
neceſſary annihilation of the public debts by 
time, would abundantly overbalance them. 
Theſe advantages would be, indeed, un- 
ſpeakably great. By ſuch a method of raiſing 
money, the expence of one war would, in 
time, come to be always diſcharged, before 
a new. war commenced ; and it would be im- 
poſſible, that a ſtate {ould ever have upon 
it, at any one time, the expence of many 
wars; or any larger debts than could be con- 
tracted, within the limited period of the an- 
nuities: and, conſequently, it would enjoy 
the invaluable. privilege of being rendered, 
in-ſome_degree, independent of the manage- 
ment of its finances by ignorant or unfaithful 
I muſt add, that it is by no means neceſ- 
ſary, that the limited period of the annuities 
ſhould be ſo long as I haye mentioned, or 
100 years: And that, at any time before the 
expiration of this period, the public might 
employ any ſurplus monies, in extinguiſhing 
part of the annuities, by purchaſing them for 
itſelf at the market price; and thus it might 
aid the operations of time, and keep its debts 
within any. bounds, that its intereſt rendered 


fi: (1112 F \ 11. x A 
lower, at the end of given intervals, Thus, tho' 42 for 
100 years is equal in yalue to 5 per cent. for 17 years, and 


after that 4 per cent. for 83 years, yet the Roe might 


* 


appear more inviting, 


neceſ- 
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neceſſary. Our government has, I know, in 
ſome inſtances adopted the plan now propoſ- 
ed; but it is to be wiſhed that, inſtead of 
retracting (a) it, as was once done, it had 
been carried much further, | 
I I am, however, far from intending to re- 
EF commend this plan as the belt a ſtate can 
purſue. There is another method of gaining 
the ſame end, which is, on many accounts, 1 
preferable to it. I mean, by providing an 
* annual ſaving, to be applied invariably, 1 
« together with the intereſt of all the ſums M1 
e redeeined by it, to the purpoſe of diſcharg- 
« ing the public debts: Or, in other words, 
by the eſtabliſhment of a permanent SIN R- bh. 
* ING FUND. | 4 
It is well known, that this plan has been 5 
alſo adopted by our government; but, tho 
capable of producing the greateſt effects in 
the egſieſt and ſureſt manner, it has never 
been carried into execution. It will abund- 


antly appear from what follows, that this 
obſervation 1s juſt. 


* 


d 

7 5 4 . 
d 2 0 
9 2 


A 


KR OY 


Suppoſe the annual ſaving to, be 100,000 J. 
This ſum, applied now to diſcharge an equal 
debt, bearing intereſt at 4 per cent, will tranſ- 
ter to the public, from its creditors, an an- 


. . 
ns * * 


* 


9 


(@) In the year 1720, the nation was put to the ex- 
pence of above three millions, in order to reduce ſeveral 
long and ſhort annuities then ſubſiſting, to redeemable 
per petuities, N | 


8 12 ˙ —„- 
„ 9 . 
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nuity of 4,000/. At the end of a year, 
then, there would be a ſaving of 104,000 /. 
which would transfer to the public another 
annuity of 4, 160 J. and make the ſaving, at 
the end of two years, to be 108, 160 J.— 
Thus, the original fund would go on increaſ- 
ing, at the ſame rate with money improved 
at 4 per cent. compound intereſt. - At the 
end of three years-it would be 112,486/. At 
the end of 18 years, 202,581 /-. of 36 years, 
410,393/. and of 95 years (a), 4,151,138/.— 
At the end of 93 years, then, the nation might 
be eaſed of above 4 millions per annum in 
taxes; and above 100 millions of its debts 
would be diſcharged, gradvally and inſenſibly, 
at no greater expence than 100,000 /. per an- 
num; and, without interfering with any of 
the reſources of government; or making any 
other difference, than cauſing funds to be en- 
gaged for a courſe of time to the public, which 
would have been otherwiſe neceſſarily engag- 
ed to its creditors, and which, therefore, wu 
have been entirely uſeleſs to it. 

It is an obſervation that deſerves particular 
attention here, that, on this plan, it will be 
of leſs importance to a ſtate what 3 it 
is obliged to give for money: For the hi 
the intereſt, the ſooner will. ſuch a fund 4 
off the proces: Thus; a 100 millions 
borrowed at 8 per cent. and bearing an an- 


(a) See the Queſtions annexed to the Tables in the 
A ; 
nual 


9 


. da 
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nual intereſt of eight millions, would be paid 
off by a fund, producing annually 100,000 /. 
in 56 years; that is, in 39 years leſs time, 
than if the ſame money had been borrowed 
at 4 per cent. (a). 

It follows from hence, that reductions of 
intereſt would, on this plan, be no great ad- 
vantage to a ſtate. They would, indeed, 
lighten its preſent burdens ; but this advan- 
tage would be, in ſome meaſure, balanced 


(a) What is here ſaid, ſuppoſes the ſame fund applied 
to the diſcharge of debts bearing different intereſts, If 
different funds are applied, bearing to one another the 
ſame proportion with the intereſts of the debts which 
they are to diſcharge, the benefit derived from borrow - 
ing on lower rather than higher intereſts, will be reduced 
to almoſt nothing; for the diſburſements of the public 
on account of all equal loans, will, in this caſe, be very 
nearly the ſame. 

The following example will explain and demonſtrate 
this : 

Let a million be borrowed at 3 per cem. and let a fund 
be charged with it, bringing in ſix /hillings per cent. per ann. 
more than the intereſt ; or 33,000 J. inſtead of 30,000 /. 
per ann. This ſurplus, unalienably applied, together with 
all the intereſts diſengaged by it, will annihilate the prin- 
cipal in 81 years, as may be gathered from Queſtion V. 
in the Appendix. And the diſburſements, on account of 
the loan, will be 81 multiplied by. 32,000 J. that is, 
2.673,000 . Let us ſuppoſe again, a million borrowed 
at 6 per cent. and let a fund be charged with it, pro- 
ducing a ſurplus of twelve ſhillings per cent. per ann. ſuch a 
fund, beſides paying the intereſt, will diſcharge the prin- 
E cpal in 41 years; and the diſburſements, on account of 
the loan, will be 66,000]. multiplied by 41; that is, 
2.706, ooo J. or nearly the ſame with the diſburſements 
on account of an equal loan at 3 per cent. 


by 
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by the addition which would be made to its 
future burdens, in conſequence of the longer 
time, during which it would be neceſſary to 
bear them.— l mean this on the ſuppoſition, 
that the ſavings produced by reductions of 
Intereſt, are immediately applied to the re- 
lief of the ſtate, by annihilating taxes equi- 
valent to them. But if that is not the caſe ; 
and if, likewiſe, there is either no plan eſta- 
bliſhed for putting the public debts into a 
certain courſe of payment, or it is not faith- 
fully carried into execution; in theſe cir- 
cumſtances, reductions of intereſt may prove 
hurtful. For, firſt, They would only fur- 
niſh with more money for ſupplying the de- 
ficiencies arifing from profuſion and bad 
management. And, ſecondly, As, in ſuch 
circumſtances, they would only. retard, and 
not prevent the increaſe of the burdens occa- 
ſioned by the public debts, a period would 
come when the affairs of the ſtate would 
get to a cri/is; and at ſuch a period, its dan- 
ger would be increaſed, in proportion to the 
reductions: of intereſt that had been made. 
In order to underſtand this; let us ſuppoſe 
that a debt, bearing an annual intereſt of five 
millions, is the whole debt, which a ſtate 
can bear without being ſo much oppreſt as 
to be near ſinking. Let it, however, be ſup- 
poſed to have ſtill ſome laſt reſources left, 
which may enable it to bear, for 23 years to 


come, this load, together with every addi- 
| tional 
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tional load, which, during this time, may be 
neceſſary to be thrown upon it. Let it fur- 
ther be ſuppoſed, that at this time, the ſtate, 
urged by the fear of an approaching bank- 
ruptcy, reſolves upon entering into ſome 
effectual meaſures for preſerving itſelf, —— 
Certain it is, that in ſuch circumſtances, no 
meaſure /o effectual can be purſued, as the 
eſtabliſhment of a „ning fund, and ſuch a 
faithful application of it as I have explained. 
Let that then be the meaſure entered upon ; 
and let the ſtate be ſuppoſed capable of pro- 
viding a fund, producing a million annually. 
If all the debts bear intereſt at 6 per cent. 
this fund would pay off three-fifths of them, 
within the time I have mentioned; or, in 2 
years; and the ſtate might be ſaved. But 
if, in conſequence of reductions, they bear 
intereſt at no more than 3 per cent. the ſame 
fund would not give the ſame relief, in leſs 
than double that time; and, therefore, a oan- 
kruptcy might prove unavoidable. 

I with I could think, that there is nothing 
in this repreſentation, that can be applied to 
| 'the preſent ſtate of this nation. The intereſt 
of the public debts has been reduced, at dif- 
| ferent periods, from 6 to 5, from 5 to 4, 
and from 4 to 3 per cent.; but ſtill they 
have 'grown with rapidity; and we now ſee 
ourſelves overloaded, and in no way of gain- 
ing relief. Had there been no reductions of 
| Intereſt, we ſhould, indeed, have been in the 
b 7 ſame 
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ſame condition ſooner ; but; we might have 
been relieved alſo ſooner, and with leſs dif- 
ficulty and danger. 

In ſhort. Reductions of intereſt ate ad- 


vantageous chiefly when made to gain ad- 
ditions to ſuch a /inking fund as I have de- 
ſcribed. When made with other views; they 
are only palliatives which give preſent telicf 
by increaſing future danger; or expetients 
which po//pone a public bankruptcy, by ren- 
dering it a calamity more unavoidable and 
dreadful. As managed therefore, among 
us, they have been indeed the effects of too 
narrow a policy, and deſerve none of the 
encomiums which have been beſtowed upon 
them. The preceding obſervations prove 
this ſufficiently; but there is one farther 
proof of it which-I cannot help mentioning. 
— Suppoſe 200,000 J. per ann. to have been 
gained in 1716, by the reduction which was 
then made of the 6 per cents. to 5 per cents; 
or, in other words, by faving 1 per cent. per 
ann. on a capital of 20 millions. This tav- 
ing, in conſequence of being applied un- 
alienably in the manner I have repreſented, 
to the payment of the public debts, would, 
in 37 years, have diſcharged. a debt of 
20. 32 5, 000 J. bearing 5 per cent. interelt. 
But 5 applied every year to current ſervices, 
in order to avoid levying new money, the 
benefit derived from it in the ſame period, 


would be 37 times 200,900 J. or 7. 400, oool. 
but 
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but at the -ſame./ time, a debt would have 
been continued of 20 millions, which muſt 
have been otherwiſe paid. The effect, there- 
fore, in: this caſe, of- the reduction, would 
be to prevent an incumbrance on the public 
of 2000004, per ann. by leaving upon it an 
incumbtance of a million per ann. rendered 
more nie and unlikely than ever to be 
removed. 

But to return to the ſubject I have princi- 
pally in view. 

What I ; woke ſaid implies, that a ſtate al- 
ways diſcharges its debts, whatever intereſt 
they bear, by paying the original ſum bor- 
rowed. It may, perhaps, be imagined, that 
when a loan is under par, it may be diſcharg- 
ed at a leſs expence. But this is by no means 
ſo practicable as it may ſeem ; for it ſhould 
be conſidered, that a public loan, now under 
par, would not long keep fo, after being put 
into a courſe of payment: And, for this rea- 
ſon, as a ſtate can never be obliged, in re- 
deeming its debts, to pay more than the ori- 
ginal ſum borrowed, ſo neither ought it to 
expect, in general, to be able to redeem them 
by paying 4%. I have ſaid, in general; for 
I am ſenſible, that at the beginning of the 
operations of a fund, when its produce is 
{mall;; and alſo, in a time of war, a ſtate 
might derive great advantages from the low 
| price of its debts, And I am ſenſible allo, 
EN IDES that 
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that conſiderable advantages might be dex 
rived from lotteries (a), in paying the public 
debts : But 7otteries do great miſchief in a 
ſtate, by foſtering the deſtructive ſpirit of 
gaming. It is wretched policy to make 
them familiar, by recurring to them in the 
ordinary courſe of government, There are 
great occaſtons on which they may be ne- 
ceſſary, and for ſuch occafions they ſheuld 
be reſerved. 

The advantages of putting the public 
debts into ſuch a conrſe of payment as J 
Have deſcribed, are ſcarcely to be imagin- 
ed. It would give a vigour to public cre- 
dit, which would enable a ſtate always to 
borrow money eaſily, and on the belt terms. 
And the encouragement to lenders might 
be always improved, without any inconve- 
nience, by making every loan irredeemable, 
during the firſt 20 or 30 years; for, there 
could ſeldom be any occaſion, for beginning 
to diſcharge any one loan ſooner. 

It might be eafily ſhewn, that the faithful 
application, from the beginning of the year 
1700, of only 200,000 J. annually, would 
long before this time, notwithſtanding the 


(a) Thus; 800; ooo d. of the 3 per cents. at 87; 0! 
15; Coo, ooo, at 70, might be redeemed with half a million 
of money, conſiſting of 50,000 lottery tickets at 100 
each, real value; but capable of being fold at 14 /. # 
was done in ſome of the laſt lotteries, 
| reduc- 
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reductions of intereſt, have cauſed above 
half the public funds to revert to the 
public, and paid off above 80 millions of 
ts debts. The nation might, ; therefore, 
ſome years ago, have been eaſed of the great- 
eſt part of the taxes with which it is load- 
ed. The moſt important rehef might have 
been given to its trade and manufactures ; 
and it might no have been in much better 
circumſtances, than at the beginning of the 
laſt war; its credit firm; reſpected by fo- 
reigh nations; dreaded by its enemies; and 
ready to puniſh any inſult that could be of- 
fered to it. The near view, likewiſe, of ſuch 
a period, during the courſe of the laſt war, 
would have given higher ſpirits to the na- 
tion; and encouraged it to bear the expence 
occaſioned by the war with more chearful- 
neſs,” and to continue it with vigour for two 
or three years longer; the conſequence of 
which would, probably, have been, gaining 
a full indemnification from our enemies, and 
"eakening them to ſuch a degree, as would 
have given us effectual ſecurity againſt them 
for many years to come. — A new account 
might alſo now have been begun; and an- 
other fund, not much more conſiderable, ap- 
plied in the ſame way, would, in 60 or 70 years 
more, have paid, not only -all that would 
have been now unpaid, but alſo, probably, 
a great proportion of ſuch .further debts as 

08 L b muſt 
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- muſt be contracted within this time (a). And 
thus, without any expence that could be ſen- 
. ably felt, its debts, as ſoon as they began to 
grow heavy, might have been conſtantly re- 
duced to a half, or a third; and not only all 
danger, but all conſiderable znconventence trom 
them prevedte. Hum 23% oo hn 

All I have now: faid, ſuppoſes a #ng/e fund 
with a general appropriatich to the payment 
of the public debts. The ſame ends might 
be anſwered by particular funds, with ſmall 
ſurpluſſes, appropriated to particular debts. 
In the wars of King William and Q. Anne, 
6 per cent. intereſt was given for all loans. 
It would have been eaſy to have annexed to 
each loan a und producing a ſurplus of 1 /. 
per cent. after paying the intereſt ; and ſuch a 
furplus would have been ſufficient to annihi- 
late the principal of every loan in 33 years. 
Had this plan been followed, the diſengage- 
ment of the public funds, and the relief at- 
tending it, would have begun 50 years ago; 
and the debts contracted, during the reigns 
of King Villiam and Queen Anne, would have 
been all cancelled near 20 years ago, without 
(). One of the propereſt objects of taxation in a ſtate 
is celibacy. I doubt not, but that by a fund ſupplied only 
from hence, the end I have in view might have been 
raſily accompliſhed ; and, conſequently, the very means 


of paying off the debts of the nation, rendered at the 
Tame time the means of increafing its chief ſtrength, by 
promoting population in r. 2 

695 wk any 
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any of that trouble, tumult, and diſtreſs, which 
have been occaſioned by reductions of intereſt; 
and by the various ſchemes which have been 
tried for leſſening the debts (4).—A fund, 
yielding 1 J. per cent. ſurplus, annexed to a 
loan at 5 per cent, would diſcharge the prin- 
cipal in 37 years (5). At 4 per cent, in 4t 
years. At 3 per cent, in 47 years 


Theſe obſervations relate only ts what 
might have been. the ſtate of the nation with 
refect to its debts, had a fight plan been 
purſued from the firſt... But it will be aſked, 
What can be done with them as they are? 
I with-I was able to give a more ſatisfactory 
anſwer to this enquiry. Every one muſt ſee 
our proſpect to be diſcouraging, and our ſtate 
hazardous. Some have thought, that a good 
method might be found out of diſcharging 
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(a4) The ſums to be laid out would, in this caſe, be ſo 
ſmall at firſt, that it would be proper to employ them in 
purchaſing. part of the loan to be annihilated at the prices 
in the public, market ; and this, as far as it can be car- 
ried, is the moſt eaſy and quiet and ſilent way poſſible 
of extinguiſhing the public debts; O52 IE 4 

(3) Thave all along ſuppoſed the produce of the pub- 
lic funds to come in yearly. , The truth is, that it comes 
in H yearly; but this gives no advantage in the pay- 
ment of. the public debts worth taking into account. 1 J. 
per annum, together with its growing intereſt, at 4 per 
& cert; taken yearly out of 100 l. will reduce it to nothing 
ia 41 years; it taken batfeyearly, it will annihilate the 
1 lame capital only four months and 12 days ſooner. See 
= the Queſtions annexed to the Tables in the Appendix. 
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the national debt, by life annuities. The fol- 
lowing obſervations will ſhew how vain an 
imagination ATT ; 


* 


Let us ſuppoſe, that 33,333, Odo J. is to 
be paid off, by offering to the public cre- 
ditors life-annuities, in lieu of their 3 per 
cents. A life at bo, ſuppoſing iftefeft at 3. 
per cent., and the probabilities of life as in 
the Breſlaw, Norwich, and Northampton Ta- 
bles of Obſervation, is worth 9 yeats pur- 
chaſe. A life at 30 is worth 15; yeats pur- 
chaſe. Certainly, therefore, no ſcheme of 
this kind would be ſufficiently inviting, which 
did not offer 8 per cent. at an average, to all 
ſubſeribers. Let us, however, ſuppoſe, that 
no more than 7+ is given; and that there are 
33333 ſubſcribers, at 1009 J. ſtock each, for 
which a life-annuity is to be granted of 75 /. 
or, for the whole ſtock ſubſcribed, two mil- 
lions and a half. A million and a half ex- 
traordinaty, therefore, muſt be provided 
every year, towards paying theſe annuities. 
Let us farther ſuppoſe that the ſubſcri- 
bers are perſons between the ages of 30 and 
603 and that the numbers of them, at all 
the intermediate ages, are in the ſame pro- 
portions to one another, with the proportions 
of the living at theſe ages, as they exiſt in 
the world, or, as they are given in Tables 9 
Ob/ervation. Let us again ſuppoſe, that 3s 
theſe anxuitonts die off, they are immediately 
replaced by others, who are na”: of- 
ering 


which, the whole number of annuitants will 
be kept always the ſame. In theſe circum- 


an equivalent tax, 45 millions would have 


I hereafter ſee an attempt made to pay off 


ſome time longer. A more particular ex- 


| pendix, note (K). 


| 
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fering themſelves at the ſame ages, and in 
the ſame proportional numbers at theſe ages, 
with thoſe of the original ſubſcribers at the 
time they ſubſcribed; in conſequence of 


ſtances, it will be 30 years, at leaſt, before a 
number will die off (a), equal to the whole 
number; that is, before 33 millions of debts 
will be annihilated. But had the extraordinary 
million and half provided for paying theſe 
annuities, been employed. during this time, in 
paying off ſo much of the debt at par every 
year, extinguiſhing at the ſame time every year 


been paid. But had the ſavings, alſo, in- 
itead of being ſunk as they aroſe, been em- 


ployed in the ſame manner, 71 millions 
weuld have been paid. 


The nation, therefore, muſt, without doubt, 
loſe greatly by all fchemes of this kind ; 
and yet they have been often much talked 
of; and, indeed, I ſhall not wonder, ſhould 


the national debt in this way. 
I muſt beg leave to detain the reader here 


planation of this ſubject, will lead to ſome 
obſervations on the beſt methods of raiſing 


(a) A demonſtration of this will be given in the Ap- 


L 3 money 
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money which, I think, deſerve to be care- 
Fly conſidered. bo 


When any ſum is ſaid to be the value of a 
life-annvity, the meaning is, that, in conſe- 
quence of being improved at intereſt, and 
allowing for the chances of mortality, it will 
bear the whole expence of the annuity. If, 

therefore, inſtead of being /aid up for im- 
provement, it is either immediately applied 
to particular uſes, or has been long firice ſpent; 
there will be a loſs, equal to the ſum which 
would have been added to the purchaſe-mo- 
ney, had it been ?mproved.—This is the rea- 
ſon of the loſs which, I have ſhewn, the pub- 
lic would ſuffer by offering life-annuittes, in 
lieu of fock, in order to extinguiſh its debts. 
And for the ſame reaſon, it muſt always loſe 
conſiderably by raft ng. money on life-annui- 
ties. 

Suppoſe a million raiſed by annuities on a 
ſet of lives, all at 30 years of age. Perſons 
at this age have, (according to Tables III, 
IV, and V,) an expectation of 28 years. That 
is; the duration of their lives, taking them 
one with another, will be 28 years; (ſee the 
be ginning of the firſt Eſſay) and they will be 
entitled, ſuppoſing intereſt at 4 per cent. to 
T1. per annum, for every 1007. advanced. For 
a million then, the public would make 28 pay- 
ments of 70,000/.—Let us ſuppoſe next, Ne 


a fund producing this ſum annually, 12 5 
0 | e 0 
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of being engaged to pay theſe life-annuities, 
is engaged for 28 years, to pay the principal 
and intereſt of a million, borrowed on redeem- 
able perpetuities, at 4 per cent. There will, at the 
end of the tirit year, be a ſurplus of 30, 000 /.— 
In conſequence of applying this to the ex- 


tinction of the principal, it will be reduced to | 0 
9yo, oo . on which, at the end of the ſe- 4 


cond year, the intereſt due will be 38, 800 J. "i 
There will, therefore, be a ſaving of 1200 J. 10 
Inſtead of employing this ſaving in further | 14 
finking the principal, which would cauſe the . 
fund to accumulate in the ſame manner with Wl 
money at compound intereſt, let it be taken N 
and employed in any other way: And let the Wi 
ſame be done with all the ſubſequent ſavings, 6 
reſerving only 30, ooo. annually, for the pur- | 
poſe of ſinking the principal. At the end of the 
ſecond year, the principal will be 940,000 J.; 1 
and the ſaving of intereſt upon it, at the end of 1 
the third year, 2400 J. At the end of the 28th f 
ear, the principal will be reduced to 160,000/. 
he ſaving of intereſt that year will be, 1200/7, 
multiplied by 27, or 32,400; and the ſum of 
all the ſavings will be 4 5 3,600 /.—Deduct from 
hence 160, oo0 J. remaining then undiſcharg- 
ed of the principal; and 293,600/. will be 
the loſs the public would ſuſtain, in the cir- 
cumſtances q have ſuppoſed, by raiſing mo- 
ney on life-annuities, But if we ſuppoſe 
the ſavings, as they ariſe, as well as the con- 
ſtant ſum of 30,000 J. to be applied to the 
. „ di- 


— - * - — — * 
ah 


5 — 


0 — 
8 : — — 2 — — 

— — 0 — * ” _ — — — 

* IE \ bat, | 6 1 A 

EE Ea oe eg 
- i 4 " : * 
7 ” 4 _ kw A; « i 2 * - 
— 22 - 

3 8 — e 

— * 1 = 4 * _ hb — — 


152 N Public Credis, 


_diſcharge of the principal, inſtead of being 
ſpent on current ſervices ; the whole million 
will be annihilated in 21 years and a half; and 
the loſs. to the public by life-annuities, will 
be 6+ years purchaſe of the annuities ; or 
455,000/.-—By fimilar deductions it may be 
eaſily found, that the loſs, in younger lives, is 
greater; in older lives leſs ; but never incon- 
{iderable, except in the de lives. 
It appears, therefore, that, in conſequence 
of ſuch a way of raiſing money, the public 
muſt always pay much more in intereſt than 
there is any occaſion for; and waſte. a ſum 
nearly equal to half the principal borrowed (a). 
This, however, tho' ſo watteful, is a more 
frugal 


(a] It is obvious, that the obſervations here made, 
may be applied to the common methods of raiſing money 
on life-annuities, for building churches, paving ſtreets, 
making navigations, &c. &c, And, in general, to all cafes 
where the money received, is not laid up to be improved. 
For, to view this ſubject im anorbes Vehe, let us ſup- 
poſe 10,0007. borrowed for any public work, on perpe- 
tuities, at 4 per cent. And, if that will afford more en- 
couragement, let them be made irredeemable for any 
number of years leſs than ſeventeen. Let us further ſup- 
poſe, ſuch rates, or tolls, eſtabliſhed for the payment of 
the intereſt and principal, as ſhalt produce dauble the in- 
tereſt of the ſum bortowed ; or 8001. per annum, inſtead 
of 400 4. per annum. Let the ſurplus, as it comes in ha!f- 
yearly, be laid up to accumulate in the public funds. In 
17 years and a halt, teckoning intereſt at 4 per cent. a ca- 
pital will be raiſed, equal to the whole ſum borrowed ; 
and, therefore, at the end of that time, the whole debt 
may be diſcharged, and the whole tranſaction finiſhed. — 
But if the ſame ſunt had been borrowed on annuities, . 
2 | the 
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frugal way of procuring money than by bor- 
rowing on perpetuities, without putting them 
into a courſe of redemption ; for in this caſe, 
(if a ſpunge 1s not applied) the loſs muſt be 
infinite, 

I muſt add, that theſe obſervations are par- 
ticularly applicable to all the ways of raiſing 
money by the ſale of reyerfions.—The pub- 
lic, for inſtance, might procure a million, b 
offering for it a fund, that will be diſengag- 
ed at the end of 18 years; and then produce 
bo, ooo J. per annum for ever. This, ſuppo- 
ſing intereſt at 4 per cent., would be the very 
ſame with offering ru, millions, 18 years 
hence, for one million now: And a private 
man, or an ofice for the ſale of reverſions, 
might gain by ſuch a tranſaction; becauſe, 
the money advanced, in conſequence of being 
improved, might, in 18 years, be more than 


the liyes of a ſet of perſons 30 years of age, at 8 per cent. 
which is 1 J. per cent. leſs than the true value of ſuch an- 
nuities; Had this, I ſay, been done, half the annui- 
tants would have been alive at the end of the term I have 
mentioned; (ſee Tables III, IV, and V,) and the whole 
tranſaQticn, together with the expences and trouble at- 
tending the management of it, could not have been finally 
cloſed till the extinction of all the lives; that is, not in 
leſs time, moſt probably, than 35, or, perhaps, 40 years. 
—lt is a neceſſary obſervation here, that, if public credit 
maintains its ground, much will not depend, in the plan 
now propoſed, on the riſe and fall of Srocks. If a war 
inks them, the money laid out, while the war laſts, will 
accumulate faſter, If a peace raifes them, the money 
that had been previouſly laid out will be proportionably 


iner eaſed, 
110 doubled, 
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doubled. But, as the public always borrows 
for immediate ſervices, and never lays up 
money, it would neceſſarily loſe a ſum equal 
to the whole ſum borrowed : And the ſame 
money might have been borrowed on a fund, 
producing 50,000/. per annum; which would 
not only pay the intereſt, but diſcharge the 
whole principal in 41 years (a). _ 

By raiſing money on life-annuities, the 
preſent members of a ſtate take a heavier load 
on themſelves, in order to exempt poſterity ; 
and there would be a laudable generoſity in 
this, were it not for the 5h of it; the ſame 
exemption being equally practicable at 5a 


the expence.—On the other hand. By bor- 


rowing on rever/ionary grants, the preſent 
members of a ſtate exempt themſelves entire- 
ly, by throwing the load dovbled on poſterity; 
and there is a cruelty-and injuſtice in this 
that nothing can excule. 

It is well known, that both theſe methods 
of raiſing money have been practiſed among 
us. This, however, is, by no means, the 
worſt that has been done. It has been common 
to borrow money to pay the intereft of mo- 
ney borrowed, and thus to give compound in- 
zereſt for money z and our parliaments have, 


(a)) The ſmallneſs of the ſums, which I haye here and 
eliev here ſametimes ſuppoſed to be employed in diſ- 
charging the public dehts, can create no difficulties, be- 
gauſe there is no (yn which may, not be applied to this 
uſe by purchaſing ſtock 5 : 3 


oy 


5 i; 15 | ſome- 
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fometimes, expreſsly provided, that this hall 
be done for a ſucceſſion of years, | 
But to return. 


The enquiry which has occaſioned this 
digreflion, muſt be highly intereſting to every 
perſon who wiſhes well to his country.—All 
ſchemes for diſcharging the public debts, by 
life- annuities, have been ſhewn to be abſurd 

and extravagant, —In general; it may be ob- 
ſerved, that it is far from probable, that any 
money which the nation can ſpare, if ap- 
plied ſo as to bear only Simple intereſt, can 
be capable of reducing its debts within due 
bounds ; or of doing us, in our preſent cir- 
cumſtances, any eſſential ſervice. A fund, 
producing a ſurplus of even two millions an- 
nually, would, when thus applied, pay no 
more than 40 millions in 20 years; and, in 
that time, a war might probably come, which 
would interrupt the application of it; and 
increaſe our debts much more than ſuch a 
fund had leſſened them. 

Certain it is, therefore, that if our affairs 
are to be retrieved, it muſt be by a ſund in- 
creaſing itſelf in the manner I <A explain- 
ed. The ſmalleſt fund of this kind is, in- 
deed, amnipotent, if it is allowed time to ope- 
rate. But we are, I fear, got ſo near to the 

ö limits of the reſources of the nation, that it 

t cannot be allowed much time: And, in or- 

| if to make amends for this, it is neceſſary 
that 
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that it ſhould be large. Let us then ſuppoſe, 
that the nation is ſtill ſtrong enough to ena- 
ble it to provide a fund, that ſhall yield a 
million and half annually, for 20 years to come: 
And alſo, that, together with all its preſent 
burdens, it is capable of bearing every addi- 
tional burden that 20 years more can brin 

upon it. If this is not true, we have, I think, 


nothing to do but to wait the iſſue, and 


tremble, 
A fund, preducing annually a million and 


a half, would increaſe to three millions per 


ann. in 20 years (a). At the end of this term, 
the nation might be eaſed of the moſt op- 
preſſive taxes, to the amount of a million and 
a half; and the conſequence would prove, 
that, if there ſhould have been a war, either 
the whole, or much the greateſt part of the 
addition occaſioned by it to the public bur- 
dens, would be taken off, and the nation 
reinſtated, nearly in its preſent circumſtances. 
But, if there ſhould have been no war, the 
national debt, and the taxes charged with it, 
would be reduced a third below the ſums at 
which they now ſtand ; and the nation would 
be ſo much relieved as to. be prepared for 2 
war,—Theremaining million and half would, 


(a) It ſhould be remembered, that in the year 1781, 

I J. per cent. on the conſolidated 4 per cents. will be anni- 
hilated, and that I ſuppoſe the ſavings derived from hence 
to be taken at that time as a part of the fund. Methods 
might be eafily contrived for getting this ſaving 1mme- 
giately, which would be ſome advantage, i 
| if 


— — 


in 23 years, inereaſe again to three n 


per annum; and then, ſo much more of the 
public taxes would be ſet free; 50 millions 


more, or 93 millions in all, of the public 
debts would be diſcharged, and the difficul- 
ties of the nation would be, in a great mea- 
fure, conqueted.—During this whole courſe 
of time, there may poſſibly be but one war; 
and ſhould that happen, the appropriation at 
the end of it, of about 400,0007. per annum, 
might be enough to anſwer all purpoſes. 

In thefe obſervations, I ſuppoſe the 3 per 
cents. to be paid off at par; and no advantage 
taken at any time of their low price. By 
taking this advantage, and with the help of 
a little management, a fund, producing an- 
nually a million and half, might be made to 
increaſe to another milhon and half, in leſs 
time than I have affipned. Should there be 
a war in a few years, the 3 per cents. would 
probably» fall below 75; and then the pro- 
prietors of them muſt be glad to part with 
them at this price; the conſequence of which, 
ſuppoſing the war to laft eight years, would 
be, that the fund would double itſelf, and 
the nation be relieved in the manner I have 


| mentioned, in 18, inſtead of 20 years. — 
The advantage will be the fame, ſuppoſing 


the government at ſuch a time to go on in 
paying off the 3 per cente at par. For the effect 
of this would be, that money might be bor- 


towed for the public ſervice on proportion- 


1 ably 
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ably; better terms. Suppoſe, for. inſtance; 
that four millions muſt be borrowed for the. 
ſervice of the year; and let the produce of 
the fund be then increaſed to two millions; 
and the intereſt of money in the flocks, above 
4 per cent. In theſe circumſtances, it would 
be the intereſt of the lenders of money, to 
take 3 per cent. for the ſums they advanced, 
in conſideration of having their 3 per cents. 
aid. off at par, to the amount of half theſe 
8 therefore, would accelerate the 
redemption of the public debts; and it would 
do this the more, the longer it laſted, and 
the higher -it raiſed. the intereſt of money. 
Or if, in conſequence of paying always at 
Par, this could not happen; an equivalent 
effect would be produced in the way juſt 
mentioned. The ſtocks. would be always 


kept up by the operations of the fund; and, 


in proportion to the ſums yielded by it, the 
public would be able to borrow money more 
advantageouſly,” and leſs would be added to 


its burdens.— This ſeems to me an obſerva- 


tion of particular conſequence. It demon- 
ſtrates, that thei, invariable application, in 
war as Well as peace,; of the produce of the 
fund I, am fuppoling, to the payment 0 
the national debts, rather than to any cur- 
rent ſervices, would; independently of its ef- 
fect in (a) redecming.thele debts, be attend. 
d Sd ain 15755 18141 30 | = 2 6 ed 
(a). So true is this, that a war, were we now engaged 
in it, Would-onty render the preſent tiche fo much it 
Wh R mol 
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ed with great advantages. to the public. But 
this is a ſubject on which I ſhall have occa- 
ſion to ſay more preſentix. The 


more proper for entering into meaſureg for paying the 
public debts: And the following obſervations will put 
r 3 
As it is now become the practice to have recourſe to 
lotteries in peace, we may be ſure, that no year will paſs 
without them in war. I would, therefore, propoſe, that, 
inſtead of making uſe of them in raiſing the annual ſup- 
plies in war, they ſhould be then applied as an aid in diſ- 
charging the public debts. —Suppoſe the war to laſt 10 
years, and the 3 per cents. at 70. —Suppoſe alſo, each lot- 
tery to conſiſt of 7 50, oO. in tickets, Which, when diſ- 
poſed of to ſubſerſbers, will bring in 1,050, ooo J. On 
theſe ſuppoſitions, the whole 4% to the publie, from ap- 
plying the lotteries to the payment of the public debts, 
rathet than to the current ſupplies, will be 1,050,000 l. 
annually, or o millions and 4 in all.— The gain will be 
as follows: 7 50, ooo. ot the produce of the ſinking fund, 
| formed into tickets, will; be the ſame with 1,050,000, ; 
and this ſum will pay off a million and a half of the 3 per 
= cents, every year, dr 15 millions in all; and the growin 
ſavings ariſing from theſe payments, will, at the end of 
10 years, have paid, at leaſt, two millions more. The 
nation, therefore, having paid off 27 millions of its debts, 
and added to them only 10 millions and +, will gain fix 
millions and 2. But this will be the ſmalleſt part of its 
gains. All the produce of the frkmng fund, over and above 
150,990 I. might be charged with the payment of the in- 
tereſt of ſuch, new debts as would be neceſſary to be con- 
tracted during the war; and, at the end of it, the nation, 
with the help of 200,000 J. to be diſengaged in 1781, by 
the reduction of the 4 per cents, would find itfelf poſſeſſed 
of a fund, producing 15450, ooo l. annually ; which, faith- 
fully employed, might probably be ſufficient to extricate 
it from all its difficulties. —Beſudes this; ſuch a ſcheme 
| would not only preſerve, but raiſe and z/tabliſh the credit 
of the public: And he only can be duly ſenfible of the 
importance of this, who will conſider, what danger horn 
hike: | WOUu1( 
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The uling fund, in its pteſent fate, atid; 
afics ſupplying the'defiviencies'of the peace 
eſtabliſhment, yields, I ſuppoſe, a conſidera- 
ble part of the million and a half I have men- 
toned. Ag annual lottery might eafily raiſe 
200, 00 J. mote. But this is a meaſure which 
I cannot with to ſee carried into execution, 
unleſs abfolutely neceſſary; Were the ma- 

gers of our affairs fufficiently in earneſt in 
this buſineſs, I cannot doubt but that ſuch 
ſavings might be made in the collection and 
expenditute of the national revenue, as would 
cauſe the finking fund to yield, for 18 or 20 
years to come, the whole of this ſum, with- 
ont impoſing any new burdens on the pub- 
lic. But, were there, indeed, no way of 
providing any _ of i it, but by creating new 
funds, or impoſing new taxes; it 9g'hr to be 
done, berufe it 19 0 be 1 or the nation 


| The evily and dangers; attending an err 
FOIRy public debt int e, are ſo great, 
that they cannot be exaggerated. Without 
.repeating; what has been fo often faid, of its 
incteaſing the dependance on "Wi crown, 
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would be! i” another war, Seoul it continue long, of ei- 
ther ouerwhelring public credit or of being terrified, by 
the e. of ſuck a calamity, into an ignominious 
and fatal peace. The eſtabliſhment, therefore, of fon? 
fuch plan as that now propoſed, would, at the beginning 
of a war, de the moſt m all works. | 
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rendering us tributary to foreigners; and 


raiſing the price of proviſions and labour; 
and, conſequently, checking population, and 


loading our trade and manufactures ; I will 
only take notice of the following evils which 


attend it; wo 1 1 

Firſt. The execrable practices of the 
alley. Theſe cannot be mentioned in lan- 
guage too ſtrong. They are growing every 
day; and the national debt, by giving occa- 
ſion to them, is likely ſoon (with the aid of 
annual lotteries) to ruin all honeſt induſtry 
among us, and to turn us into a nation of 
gamblers. | 5 | 

Secondly. It muſt check the exertions 
of the ſpirit of liberty in the kingdom. The 
tendency of every government is to deſpo- 
tiſm; and in this it muſt end, if the people 
are not conſtantly jealous and watchful. Op- 
poſition, therefore, and reſiſtance, are often 
neceſſary. But they may throw things into 
confuſion, and occaſion the ruin of the public 
funds. The apprehenſion of this mult in- 
fluence all who have their intereſt connected 
with the preſervation of the funds, and in- 
Gn them always to acquieſcence and ſer- 
vility. _ | 

But further. It expoſes us to particular 


danger from foreign as well as domeſtic ene- 
mies, by making us fearful of war, and in- 
eapable of engaging in it, however neceſſary, 
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without the hazard of bringing on terrible 
convulſions, by overwhelming public credit. 

All theſe are evils which muſt increaſe 

with every increaſe of the national debt; and 
there is a point at which, when they arrive, 
the conſequences muſt be fatal (a).—I am 
now writing under a conviction, that I am 
doing the little in my power to preſerve my 
country from this danger. I have ſhewn, that 
an annual ſupply of a million and a half for 18, 
or at moſt 20 years, might probably be made 
the means of reſtoring and ſaving us. This, 
therefore, is our remedy ; and it ought to 
be applied immediately, leaſt it ſhould not be 
applied time enough. 


But to proceed to fome further obſerva- 
tions. | 


What has been faid, has all along ſup- 
poſed a /acred and inviolable application of the 
fund I have deſcribed, and of all its earnings, 
to the purpoſe of ſinking the national debt. 
The whole effect of it depends on its being 
allowed to operate, wiTHOUT INTERRUP- 
TION, a proper time. But it may be aſked, 
how this can be ſecured? Or, by what me- 
thod an object, that muſt be continually 
growing more and more tempting, can be 


(4) © Either the nation (Mr. Hume ſays, Eſſays 

Vol. II. p. 145,) muſt deſtroy public eredit ; or public 

credit will deſtroy the nation.“ F 
C 
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Hefended againſt invaſion and rapine ?—I 
might here mention the ſuperintendency and 
care of the repreſentatives of the kingdom, 
the faithful guardians of the ſtate; to whom 
miniſters are reſponſible for the uſe they 
make of the public money. But experience 
has ſhewn; that we cannot rely on this ſe- 
curity;=The difficulty, therefore; now men- 
tioned, is the very greateſt difficulty the na- 
tion has to ſtruggle with in the payment of 
its debts; | | 
The finking fund was eſtabliſhed in the 
year 1716, ot ſoon after the acceſſion of the 
preſent family, at a time when the public 
debts; tho' not miuch more than a third of 
what they are now, were thought to be ſo 
conſiderable as to be alarming and danger- 
dus. It was intended as a SACRED DEP0= 
$1T never to be touched; the law which 
eſtabliſhed it declaring; that it was to be ap- 
plied to the payment of the principal and in- 
tereſt of ſuch national debts and incumbran- 
res; as had been incurred before the 25th of 
December 1716 ; and to no other uſe; intent or 
purpoſe whatever; The faith of parliament, 
therefore, as well as the ſecurity of the king- 
dom; ſeemed to require, that it ſhould be 
preſerved carefully and rigorouſly from alie- 
nation. But, notwithſtanding this, it has 
been generally alienated; and the produce of 
it employed, in helping to defray ſuch cur- 
2 rent 
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rent expences as the exigences of the ſtate 
rendered neceſlary. i 
In order to juſtify this, it has been uſual 
to plead, that when money 1s wanted, it 
makes no difference, whether it is taken from 
hence, or procured by making a new loan. 
There cannot be a worſe ſophiſm than 
this. The difference between theſe two 
methods of procuring money is no leſs than 
infinite. — For, let us ſuppoſe, a million want- 
ed for any public ſervice. If it is borrowed at 
4 = cent. the public will loſe by the payment 
of intereſt 40,000 J. the firſt year, and the 
ſame the ſecond year, and the ſame for ever 
afterwards. But if it is taken out of the 
 finking ſund, the public will loſe 40,000/. the 
firſt year; 40, 160 J. the ſecond year; 80,000/. 
the 18th year; a million the 85th year: For 
theſe are the ſums that would, at theſe times, 
have otherwiſe neceſſarily reverted to the 
public. It loſes, therefore, the advantage of 
paying in 85 years, with money of which 
otherwiſe no uſe could have been made, 7wen- 
ty-five millions of debt.—In other words; by 
employing the sIN KING FUND, in bearing 
current expences, rather than borrowing new 
money on new funds; the ſtate, in order to 
avoid giving /imple intereſt tor money, is made 
to alienate money, that mw have otherwiſe 
been improved at compound intereſt ; and that, 


in time, would have neceſ/arily increaſed to ary 
| | a ſum. 
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ſum.—Had a faithful uſe been made from the 
firſt, of only one TH1RD of the produce of this 
fund, the greateſt part of our preſent debts 
would now have been diſcharged (32).— 
Can it be poſſible then to think, without re- 

ret and indignation, of that miſapplication 
of this fund, which, with the conſent of 
1 always complying, our miniſters 


ave practiſed ?—lIt is difficult here to ſpeak 


with calmneſs. But I forbear.— Calculation, 
and not cenſure, is my buſineſs in this work. 


(a) See the Queſlions at the end of the Appendix. 

The principal obſervations in this Chapter, I have 
given juſt as they occurred to my thoughts, without know- 
ing that any of them had been made by other writers. 
Some propoſals and obſervations of a ſimilar nature, I 
have ſince found in an excellent pamphlet publiſhed in 
1726, entitled, An Eſſay on the National Debts of this king- 
dom, wherein the importance of diſcharging them is conſidered, 
and ſome general miſtakes about the nature and efficacy of the 
SINKING FUND examined and removed. In a Letter to a 
Member of the Houſe of Commons. Fourth edition. 

I muſt beg leave to add, that in a pamphlet publiſhed 
ſince the former editions of this Treatiſe, and entitled, 
An Appeal to the Public on the Subject of the National Debt, 
I have endeavoured to explain ſuch parts of this chapter 
as have. been thought not ſufficiently clear; and given a 
more full account of the nature, powers and hiſtory of the 
Sinking Fund, and of the pernicious conſequences of thoſe 
alienations of it which I have cenſured above, and which 
for many years, have made a part of the fixed practice of 
government among us. | | 
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Containing Obſervations on the Ex- 
pectations of Lives; the Increaſe of 
Mankind ; the Number of Inhabi- 
tants in LoN DON; and the Infu- 


ence of great Towns, on Health and 
Population, 


In a LETTER 75 BENJAMIN FRANKLIN, 
EJq; L. L. D. aud F, R. S. 


DEAR SIR, 


Beg leave to ſubmit to your peruſal the 

following obſervations, If you think them 
of any importance, I ſhall be obliged to you 
for communicating them to the Royal So- 
ciety. You will find, that the chief ſubject 
of them is the preſent ſtate of the city of 
London, with reſpect to healthfulneſs and 
number of inhabitants, as far as it can be 
collected from the bills of mortality. This 
is a ſubje&t that has been conſidered by 
others ; but the proper method of calculating 


* This Eſſay was read to the Royar Soclerty, 
April 27th, 1769, and has been publiſhed in the Philo- 
ſophical Tranſactions, Vol. 59. It is here republiſhed 
with corrections; and ſeveral additions, particularly the 
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from the bills has not, I think, been ſuffi, 
ciently explained. 

No competent judgment can be formed of 
the following obſervations, without a clear 
notion of what the writers on Lrfe- Annurtzes 
and Rever/ions have called the Expectation of 
Life. Perhaps this is not in common pro- 
perly underſtood ; and Mr. De Moivre's man- 
ner of expreſſing himſelf about it is very lia- 
ble to be miſtaken. 

The moſt obvious ſenſe of the expeclation 
of a given life is, “ That particular number 
« of years which a life of a given age has an 
equal chance of enjoying.” This is pro- 
perly the time that a perſon may reaſonably 
expect to live; for the chances againſt his liv- 

ing longer are greater than thoſe for it ; and, 
therefore, he cannot entertain an expettation 
of living longer, conſiſtently with probability. 
This period does not coincide with what the 
writers on Annuities call the expectation of life, 
except on the ſuppoſition of an uniform de- 
create in the probabilities of life, as Mr. 
Simpſon has oblerved in his Select Exerciſes, 
p. 273.—lt is neceſſary to add, that, even on 
this ſuppoſition, it does not coincide with 
what is called the expe&ation of life, in any 
cale of joint lives. Thus, two lives of 40 
have an even chance, according to Mr. De 
Metvre's hypotheſis (a), of continuing to- 
gether only 13+ years. But the expettation 


(a) See the Notes in page 2 and 23. c 
. * \ - 0 
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of two equal joint lives, being (according to 
the ſame hypotheſis) always a Fhird of the 
common complement ; it is, in this caſe, 15 years. 
It is neceſſary, therefore, to obſerve, that 
there is another ſenſe of this phraſe, which 
ought to be carefully diſtinguiſhed from that 
now mentioned. It may ſignify, *The 
* mean continuance of any given fingle, joint, 
* or ſurviving lives, according to any given 
« Table of Obſervations :” that is, the num- 
ber of years which, taking them one with 
another, they actually enjoy, and may be 
conſidered as ſure of enjoying ; thoſe who live 
or ſurvive beyond that period, enjoying as 
much wore time in proportion to their num- 
ber, as thoſe who Vall ſbort of it enjoy /e/5. 
Thus; Suppoſing 46 perſons alive, all 40 
years of age; and that, according to Mr. De 
Motvre's hypothefis, one will die every year 
till they are all dead in 46 years; half 46, or 
23, will be their expeclation of life: That is; 
The number of years enjoyed by them all, 
will be juſt the fame as if every one of them 
had lived 23 years, and then died; ſo that, 
ſuppoſing no intereſt of money, there would 
be no difference in value between annuities 
payable for life to every ſingle perſon in ſuch 
a ſet, and equal annuities payable to another 
equal ſet of perſons of the ſame common age, 
ſuppoſed to be all ſure of living juſt 23 years 
and no more, 
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In like manner; the third of 46 years, or 
15 years and 4 months (a), is the expectation 
of two joint lives both 403 and this is alſo 
the expecfation of the ſurvivor. That is; 
ſuppoſing a ſet of marriages between perſons 
all 40, they will, one with another, laſt juſt 
this time; and the ſurvivors will laſt the ſame 
time. And annuities payable during the con- 
tinuance of ſuch marriages would, ſuppoſing 
no intereſt of money, be of exactly the ſame 
value with annuities to begin at the extinc- 
tion of ſuch marriages, and to be paid, during 
life, to the ſurvivors.—In adding together 
the years which any great number of ſuch 
marriages, and their ſurvivorſhips, have laſted, 
the ſums would be found to be equal. 

One is naturally led to underſtand the 
_ expettation of life in the firſt of the ſenſes 
now explained, when, by Mr. Simpſon and 
Mr. De Motvre, it is called, the number of 
years which, upon an equality of chance, a per- 
ſon may expect to enjoy; or, tbe time which a 
perſon of a given age may juſtly expect to continue 
in being; and, in the laſt ſenſe, when it 1s 
called, the ſhare of life due to @ perſon. But, 
as in reality it is always uſed in the laſt 
of theſe ſenſes, the former language ſhould 
not be applied to it; And it is in this laſt 
ſenſe, that it coincides with the ſums of the 
preſent probabilities, that any given finglc 
or joint lives ſhall attain to the end of the 


(a) Sec Note (L) Appendix, R 
| iff, 
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1ſt, 2d, 3d, &c. moments, from this time to 
the end of their poſſible exiſtence; or, (in 
the caſe of ſurvivorſhips) with the ſum of the 
probabilities, that there ſhall be a ſurvivor at 
the end of the 1ſt, 2d, zd, &c. moments, 
from the preſent time to the end of the 
poſſible exiſtence of ſurvivorſhip. This coin- 
cidence every one converſant in theſe ſubjects 
muſt ſee, upon reflecting, that both theſe 
ſenſes give the true preſent value of a life- 
annuity, ſecured by land, without intereſt of 
money (a). 

This period in joint lives, I have obſerv- 
ed is never the ſame with the period which 
they have an equal chance of enjoying ; and 
in ſingle lives, I have obſerved, they are the 
ſame only on the ſuppoſition of an uniform 
decreaſe in the probabilities of life. If this 
decreaſe, inſtead of being always uniform, is 
accelerated in the laſt ſtages of life ; the for- 
mer period, in ſingle lives, will be % than 
the latter; if retarded, it will be greater. 

It is neceſſary to add, that the number 
expreſſing the former period, multiplied by 


pectation it is, added annually to a ſociety or 
town, gives the whole number living toge- 
ther, to which ſuch an annual addition 
would in time grow. Thus ; ſince 19, or 
the third of 57, is the expectation of two 


(a) See Note (L) in the Appendix, 
joint 
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Joint lives whoſe common age is 29, or com- 
mon complement 57; twenty marriages every 
year between perſons of this age would, in 
57 years, grow to 20 times 19, or 380 mar- 
riages always exiſting together. The num- 
ber of ſurvivors allo ariſing from theſe mar- 
riages, and alway living together, would, in 
twice 57 years, nereaſe to the ſame number. 
And, fince the expeclation of a fingle life is 
always half its complement ; in 57 years like- 
wiſe, 20 ſingle perſons aged 29, added annu- 
ally to a town, would increaſe to 20 times 
28.5 or 570; and, when arrived at this 
number, the deaths every year will juſt equal 
the acceſſions, and no further increaſe be 
poſſible. 

It appears from hence, that the particu- 
lar proportion that becomes extinct every 
year, out of the whole number conftantly 
exiſting together of ſingle or joint lives, 
muſt, wherever this number undergoes no 
variation, be exactly the ſame with the ex- 
pectation of thoſe lives, at the time when 
their exiſtence commenced. Thus ; was it 
found that a 19th part of all the marriages 
among any body of men, whoſe numbers do 
not vary, are diſſolved every year by the 

deaths of either the huſband or wife, it 
would appear that 19 was, at the time they 
were contracted, the expe&ation of thelc 
marriages. In Ls manner ; was it found 
in a ſociety, limited | to a fixed number of 
members, 
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members, that a 28th part dies annually out 
of the whole number of members, it would 
appear that 28 was their common expecta- 
tion of life at the time they entered. So 
likewiſe ; were it found in any town or di- 
ſtrict, where the number of births and burials 
are equal, that a 2oth or zoth part of the 
inhabitants die annually, it would appear, 
that 20 or 30 was the expeFation of a child 
juſt born in that town or diſtrict. Theſe ex- 
pectations, therefore, for all ſingle lives, are 
eaſily found by a Table of Obſervations, ſhew- 
ing the number that die annually at all ages, 
out of a given number alive at thoſe ages; and 
the general rule for this purpoſe, is“ to di- 
« vide the ſum of all the living in the Table, 
% at the age whoſe expectation is required, 
« and at all greater ages, by the ſum of all 
that die annually at that age, and above it; 
e or, which is the ſame, by the number (in 
e the Table) of the living at that age; and 
half unity ſubtracted from the quotient will 
* be the required expectation (a). Thus, in 
Dr. Halley's Table, the ſum of all the living 
at 20 and upwards is, 20,724. The number 
living at that age is 598; and the former 


cc 


La) 


La) 


(a) This rule, and alſo rules for finding in all caſes 
the expectations of joint lives and ſurvivorſhips, may be 
deduced with great eaſe, by having recourſe to the doc- 
trine of fluxions. In this method, Mr. De Moire ſays, 
he diſcovered them. See Appendix, note (L), where an 


account will be given of theſe deductions, omitted by 
Mr. De Moivre. | 


number 
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number divided by the latter, and half unity 
(a) ſubtracted from the quotient; gives 34.1 5 
for the expetation of 20. The expectation 
of the ſame life by Mr. Simpſon's Table, 
formed from the bills of mortality of Lon- 
don, is 28.9 (). ; 

Theſe 


(a) If we conceive the recruit neceſſary to ſupply the 
waſte of every year to be made always at the ed of the 
year, the dividend ought to be the"med#ium between the 
numbers living at the beginning and the end of the year, 
That is, it ought to be taken 4% than the ſum of the liv- 
ing in the Table at and above the given age, by half the 
number that die in the year; the effect of which diminu- 
tion will be the ſame with the ſubtraction here directed.— 
The reaſon of this ſubtraction will be further explained, 
in the beginning of the laſt Eſſay. | 
(6) It appears in p. 169 and 170, that the expedations of 
ſmgle and joint lives are the ſame with the values of annui- 
ties on theſe lives, ſuppoſing no-intereſt or improvement 
of money.—In conſidering this ſubject, it will, probably, 
occur to ſome, that, allowing intereſt for money, the values 
of lives muſt be the ſame with the values of annuities 
certain for a number of years equal to the expectations of 
the lives. But care muſt be taken not to fall into this 
miſtake. The latter values are always greater than the 
former: And the reaſon is, that, tho' a number of /ig 
or joint lives of given ages will, among them, enjoy a gi- 
ven number of years, yet ſome of them will enjoy a much 
greater, and ſome a much % number of years. Thus; 
100 marriages among perſons, all 29, would, as I have 
ſaid, one with another, exiſt 19 years; and an office 
bound to pay annuities to ſuch marriages during thei: 
continuance, might reckon upon making 19 payments 
for each marriage. But then, many of theſe payment: 
would not be made till the end of 30, and ſome not til 
the end of 40 years. And it is apparent, that on account 
of the greater value of quick than late payments, when 
money bears intereſt, 19 payments ſo made cannot K 

| wort 
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Theſe obſervations bring me to the prin= 
cipal point which 1 have had all along in 
view. They ſuggeſt to us an eaſy method 
of finding the number of inhabitants in a 
place, from a Table of Obſervations, or the 
bills of mortality tor that place, ſuppoling the 
yearly births and burials equal. Find by 
« the Table, in the way juſt deſcribed, the 
« expectation.of an infant juſt born, and this, 
« multiplied by the number of yearly births, 
« will be the nutnber of inhabitants.” At 
Breflaw, according to Dr. Halley's Table, 
though half die under 16, and therefore an 


worth as much, as the ſame number of payments made 
regularly at the end of every year, till in 19 years they 
are all made. 

This obſervation might be employed, to demonſtrate 


further, the error of thoſe who have maintained, that the 


value of a given life is the ſame, with the value of-an an- 
nuity certain, for as many years as the life has an equal 
chance of exiſting. Were this true, an annuity on a life, 
;uppoſed to be expoſed to ſuch danger in a particular year, 
as to create an equal chance, whether it will not fail that 
year, would, at the beginning of the year, be worth no- 
thing, though ſuppoſed to be ſure of continuing for ever, 
if it eſcaped that danger: nor, in general, would the 
values of annuities on a ſet of lives, be at all affected hy 
any alterations in the rate of mortality among them, pro- 
vided theſe alterations were ſuch, as did not ae the pe- 
riod during which they had an equal chance of exiſting. 
But there can be no occaſton for taking notice of an 
opinion, which has been embraced only by perſons ig- 
norant of mathematics, and plainly unacquainted with 
the genuine principles of calculation on this ſubject.— 
dee a pamphlet on Life- Annuities by Veyman Lee, Eſq; 
of the Inner Temple. j 


7 infant 
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infant juſt born has an egual chance of liv- 
ing only 16 years; yet his expe&atzion, found 
by the rule I have given, is near 28 years; 

and this, multiplied by 1238; the number 
born annually, gives 34,664, the number of 
inhabitants. In like manner, it appears from 
Mr. Simpſon's Table, that, though an infant 
Juſt born in London has not an egual chance 
of living 3 years, his epectation is 20 years; 
and this number, multiplied by the yearly 
births, would give the number of inhabitants 
in London, were the births and burials equal. — 
The medium of the yearly births, for ten 
years, from 1759 to 1708, was 15,710. This 
number multiplied by 20, is 314,200 ; which 
is the number of inhabitants that there would 
be in London, according to the bills, were 
the yearly burials no more than equal to the 
births : that is, were it to ſupport itſelf in its 
number of inhabitants, without any ſupply 
from the country. But for the period I have 
mentioned, the burials were, at an average, 
22,950, and exceeded the chriſtenings 7,246. 
This is, therefore, at preſent, the yearly ad- 
dition of people to London from other parts 

of the kingdom, by whom it is kept up. 
Suppoſe them to be all, one with another, 
perſons who have, when they remove to Lon- 
don, an expectation of life equal to 30 years. 
That is; ſuppoſe them to be all of the age 
of 18 or 20, a ſuppoſition certainly far be- 
yond the truth. From hence will ariſe, ac- 
7 cording 
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cording to what has been before obſerved, an 
addition of 30, multiplied by 7. 246; that is, 
217,380 inhabitants. This number, added 
to the former, makes 531,590; and this, I 
think, at moſt, would be the number of in- 
habitants in London were the bills perfect. 
But it is certain, that they give the number 
of births and burials too little. There are 
many bury ing places that are never brought 
into the bills. Many alſo emigrate to the 
navy and army and country; and theſe ought 
to be added to the number of deaths. What 
the deficiencies ariſing from hence are, can- 
not be determined. Suppoſe them equiva- 
lent to 6000 every year in the births, and 
6000 in the buriais. This would make an 
addition of 20 times 6000, or 1 20,000, to the 
laſt number; and the whole number of in- 
habitants would be 651,580. It the burials 
are deficient only two-thirds of this number, 
or 4000; and the births the whole of it; 
20 multiplied by 6000, muſt be added to 
314,290, on account of the defects in the 
births: And, fince the exceſs of the burials 
above the births will then be only 5,246; 
zo multiplied by 5,246 or 157,380, will be 
the number to be added on this account ; 
and the ſum, or number of inhabitants, will 
be 591, 580.—But if, on the contrary, the bu- 
rials are deficient 6090, and the births only 
4000; 80,000 muſt be added to 314,290, 
on account of the deficiencies in the births; 
. and 


— 


and 4o multiplied by 9, 246, or 277,380, on 


born in it, or who come to it in the firmeſt 
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account of the excels of the burials above the 
births; and the whole number of inhabitants 
will be 671,580. 

Every ſuppoſition in theſe calculations 
is too high. Emigrants from London are, in 
particular, allowed the ſame expectation of 
continuance in London with thoſe who are 


part of life, and never afterwards leave it; 

whereas it is not credible that the former 
expectation ſhould be fo much as half the lat- 
ter. But I have a further reaſon for thinking 
that this calculation gives too high num- 
bers, which has with me irreſiſtible weight. 
It has been ſeen, that the number of inha- 


bitants comes out leſs on the ſuppoſition, 8 
that the defects in the chriſtenin gs are greater l 
than thoſe in the burials. Now it ſeems evi- li 
dent that this is really the caſe; and, as it is 2 
a fact not attended to, I will here endeavour th 
to explain diſtinctly the reaſon which proves Io 
It, 15 


The proportion of the number of births in 
London, to the number who live to be 10 
years of age, is, by the bills, 16 to 5. Any 
one may find this to be true, by ſubtracting 
the annual medium of thoſe who have died 
under 10, for ſome years paſt, from the an- 
nua medium of births for the ſame number 
of years — Now, tho' without doubt, Ler- 


don is very fatal to children, yet it ſeems in- 
credible 
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credible that it ſhould be fo fatal as this im- 
plies. The 5/ls, therefore, probably, give the 
number of thoſe who die under 10 too great 
in proportion to the number of births; and 
there can be no other cauſe of this, than a 
greater deficiency in the births than in the 
burials. Were the deficiencies in both equal ; 
that is, were the bur:als, in proportion to 
their number, juſt as. deficient as the Sirths 
are in proportion to heir number, the pro- 
portion of thoſe who reach 10 years of age 
to the number born, would be right in the 
bills, let the deficiencies themſelves be ever 
ſo conſiderable. On the contrary; were the 
deficiencies in the Surials greater than in the 
births, this proportion would be given too 
great; and it is only when the former are 
leaſt, that this proportion can be given too 
little.—Thus; let the number of annual 
burials be 23,000; of births 15,700; and 
the number dying annually under 10, 
10,800. Then 4,900 will reach 10, of 
15,700 born annually; that is, 5 out of 16. 
Were there no deficiencies in the burzals, 
and were it fact that only Ha the number 
born die under 10; it would follow, that 
there was an annual deficiency equal to 4,900 
ſubtracted from 10,800, or 5,900, in the 
births. Were the births a third part too little, 
and the h urials alſo a third part too little, 
the true number of births, burials, and of chil- 
dren dying under 10, would be 20,9 33-- 39,906 
2 an 


out of 20, 933, or 5 of 16 as before. — Were 


be 20, 933—32, 200— and 15,120. And, 


and therefore, the number that would live 


births. If we add theſe to the chriſtenings, preſerving 
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and 14, 400; and, therefore, the number that 
would live to 10 years of age, would be 6.533 


the births a third part, and the burials fo much 
as two-fifths wrong, the number of Hirte, 
burials, and children dying under 10 would 


therefore, the number that would live to 10 
would be 5,813 out of 20,933, or five ont 
of 18,—Were the births a third part wrong, 
and the Surials but a 6th, the foregoing num- 
bers would be 20, 933-26, 83—12, 000 


to 10 would be 8, 333 out of 20, 933, or 5 
out of 12.56: and this proportion ſeems 
as low as is conſiſtent with probability. It 
is ſomewhat leſs than the proportion in 
Mr. Simpſon's Table of London Objervatizns; 
and much leſs than the proportion in tie 


Table of Oz&/ervations for Breſlaw. The 


deficiencies, therefore, in the regiſter of c 
births, muſt be greater than thoſe in the e 
regiſter of urials (2); and the leaſt num- th 
() One obvious reaſon of this fact is, that he of the co 
births among Fews, Quakers, Papiſis, and the three dens. ba 
minations of Diſſenters are included in the bills, wher-a5 the 


many of their burials are, It is further to be attended to, 
that the abortive.and ſtill-born, amounting to about 609 
annually, are included in the burials, but never in te 


the burials the ſame, the proportion of the born accord- 
ing to the bills, who have reached ten for the laſt ſixteen 
years, will be very nearly one third inſtead of fue ff. 


* 


1 ber 
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ber I have given, or 591,580 is neareſt 


to the true number of inhabitants. HOW 


ever, ſhould any one, after all, think that 
it is not improbable that only 5 of 16 ſhould 
live in London to be 10 years of age ; or that 
above #209-7hirds die under this age; the con- 
ſequence will ſtill be, that the foregoing cal- 
culation has been carried too high. For it will 
from hence follow, that the expefation of a 
child juſt born in Londan cannot be fo much 
as I have taken it. This expe&ation is 20, on 
the ſuppoſition that half die under 3 years of 
age, and that 5 of 16 live to be 29 years of 
age, agreeably to Mr. Simpſon's Table. But 
if it is indeed true, that Ha, die under 2 
years of age, and 5 of 16 under 10, agree- 
ably to the ls, this expectation cannot be ſo 
much as 17 (a); and all the numbers before 
given will be conſiderably reduced. 

Upon the whole: I am forced to con- 
clude from theſe obſervations, that the ſe- 
cond number I have given, or 651,580, 
though ſhort of the number of inhabitants 
commonly ſuppoſed in London, is, very pro- 
bably, much greater, but cannot be Jes, 
than the true number. Indeed, it is in ge- 
neral evident, that in caſes of this kind num- 
bers are very much over-rated. The inge- 


(a) This may be deduced from the obſervations in the 
laſt Eſſay; and it will be there proved, that, in reality, 
this ex pectation does not exceed 18. 


N 3 nious 
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nious Dr. Brakenridge, 14 years ago, when 
the bills were lower than they are now, 
from the number of houſes, and allowing 
fix to a houſe, made the number of inhabi- 
tants 751,800. But his method of deter- 
mining the (3) number of houſes is too pre- 
carious ; and, beſides, 6 to a houſe is probably 
too large an allowance. Many families now 
have two houſes to live in.— The magiſtrates 
of Norwich, in 1752, took an exact account 
of both the number of houſes and indivi- 


(a) Vid. Phil. Tranſactions, Vol. XLVIII, p. 788. 
In a paper ſubſequent to this, Dr. Brakenridze tells us, 
that in a late ſurvey it appeared, that in all Midaleſex, 
London, Mf ſter, and Southwark, there were 87,614 
houſes, of Which 19,324 were cottages, and 4810 empty. 
And he acknowledges, that this, if right, proves Lon: 
to be much leſs populous than he had made it. See 
Phil. Tranſ. Vol. L, p. 471. He does not mention how 
this ſurvey was taken ; but moſt probably it muſt have 
been incorret,—Mf. Maitland gives two accounts of the 
number of houſes within the bills. One carefully taken 
from the books of all the pariſhes and precincts belong- 
ing to London; and another taken from a particular ſur- 
vey in 1737, made by himſelf with incredible pains. T he 
firſt account makes the number of houſes 85,805. The 
ſecond account makes it 95,968. And the reaſon of the 
difference he obſerves, is, that many landlords of ſmall 
places, paying all taxes, they are in the pariſh books 
reckoned as ſo many ſingle houſes, though each of them 
contain ſeveral houſes. See Mr. Maitland's Hiſtory of 
London, 2d Book at the end. This, perhaps, may be alſo 
the reaſon of the deficiencies which, I ſuppoſe, there muſt 
be in the ſurvey, mentioned by Dr. Brakenridge.—lt will 
be obſerved prefently, that the number of inhabitants in 
Loudon in 1737, was conſiderably greater than it is now. 
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duals in that city. (a) The number of 
houſes was 7, 1 39, and of individuals 36,169, 
which gives nearly 5 to a houſe.——Ano- 

ther 


(a) Vid. Gentleman's Magazine for 1752, and Dr. 
Short's Comparative Hiſtory of the Increaje of Mankind, p. 38. 
In page 58 of this laſt work the author fays, that, in or- 
der to be fully fatished about the number of perſons to 
be allowed to a family, he procured the true number of 
ſamilies and individuals in 14 market towns, ſome of 
them conſiderable for trade and populouſneſs 3 and that 
in them were 20,371 families, and 97,611 individuals, 
or but little more than 44 to a family. He adds, that, in 
order to find the difference in this reſpect between towns 
of trade and country pariſhes, he procured, from divers 
parts of the kingdom, the exact number of families and 
individuals, in 65 country pariſhes. The number of fa- 
milies was 17, 208; individuals 76, 284; or not quite 44. 
to a family.— In the place J have juſt referred to, in the 
Gentleman's Magazine, there is an account of the num- 
ber of houſes and inhabitants in Oxford, excluſive of the 
colleges; and in Melverbampton, Coventry and Birmingham, 
for 1750. The number of perſons to a houſe was, by 
this account, 44 in the two former towns, and 54 in the 
two latter. Dr. Davenant, from Mr. King's Obſervations, 
gives 4, as the number of perſons to a family for the 
whole kingdom. See An Efjay on the probable Methad of 
meking a people gainers by the balance of trade. — The num- 
ber of families in Rome in 1740, was 32,158; of inbabi- 
tants 140,080; or 44 to a family —In 59 Dutch villages, 
mentioned by Struyt, the number of houſes was 12,005 3 
of inhabitants, 45,888, or not 4 to a houſe. See Suſ- 
milch's Gottliche Ordnung, or a Treatiſe in German on 
the Probabilities of Human Life in different ſituations, 
population, &c. Vol. I. p. 233.—In the whole province 
of VAuD in Switzerland, the number of perfons to a fa- 
mily is 44. See the beginning of the Supplement. — From 
an account taken in 1770, it appeared, that the number 
of inhabitants at Leeds in York/hire, was 16,380, and of 
families 3,899. In this populous and opulent town, 
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ther method which Dr. Brakenridge took to 


determine the number of inhabitants in Lon- 


don 


therefore, the number of perſons in a family, is only 41: 
And the number in each houſe, will not be quite 5, ſup- 
poling every fifth houſe to contain two families, From an 
account with which a friend at Shrewſbury has favoured 
me, it appears, that in that town, in 1750, the number 
of inhabitants to a houſe was 44.—Very exact accounts, 
of which 1 ſhall take further notice, prove, that in the 
pariſh of Hely-Crofs, one of the ſuburbs of Shrewſbury, 
and at Northampton, the ſame proportion is 4 to a 
houſe in the former; and 4 in the latter.—In the pariſh 
of Ackworth in Yorkſhire, the number of inhabitants of all 
ages, in 1757, was 603. In 1767, this number was 
28. The number of houſes in the former year was 160 ; 
in the latter year, 184. In the town of Newbury in 
Berkſhire, the number of inhabitants, according to an 
account taken in 1768, was 3732; and the number of 
hauſes 930. In the pariſh of Speer, adjoining to Newbury, 
the number of inhabitants in 1757, was 1200; of houſes, 
303. There are, therefore, in each of theſe three laſt 
places, only four inhabitants to a houſe. —In the pariſh of 
Aldwinckte, Northamptonſhire, the number of houſes is gb, 
of inhabitants 402; or 4+ to a houſe —In 1757, the inha- 
bitants of Mancheſter were numbered, and found to be 
19,839. They have ſince increaſed near 3000; and the 
number of houſes is now, I am informed, 4860. In this 
town, therefore, the number of inhabitants to a houſe 
cannot be above 4%. The ſame appears to be true of 
Liverpool. It ſeems, therefore, that five perſons to a 
houſe may not be much too ſmall an allowance for Len- 
don, but is too large for England in general. From 
whence it will follow, that Dr. Brakenridge has likewiſe 
over-rated the number of people in England. In a letter 
to George Lewis Scott, Eſq; publiſhed in 1756, in the Phil, 
Tranſ. Vol. 49, p. 877, he ſays, that he had been cer- 
tainly informed, that the number of houſes rated to the 
window-tax was 690,000. The number of cottages not 
rated, he adds, was not accurately known; but from the 
| accounts 
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don was from the annual number of burials, 
adding 2000 to the bills for omiſſions, and 
ſuppoſing a 3oth part to die every year. In 
order to prove this to be a moderate ſuppo- 
fition he obſerves that, according to Dr. 
Halley's Obſervations, a 34th part die every 
year at Breſſlaw. But this obſervation was 
made too inadvertently. The number of 
annual burials there, according to Dr. Hal- 


Jey's account, was 1174, and the number of 
inhabitants, as deduced by him from his 
Table, was 34,000 ; and therefore a 29th 
part died every year. Beſides; any one 
may find, that in reality the Table is con- 
ſtructed on the ſuppolition, that the whole 


accounts given in, it appeared, that they could not ex- 
&eced 200,000 3 and from theſe data, in conſequence of 
allowing fix to a houſe, he makes the humber of people 
in England to be 5,340,00G. Dr. Brakenridge has here 
under-rated the cottages; and the true number of houſes 
in the kingdom in 1766, was 980, 692. See the latter 
end of the firſt part of the Supplement. Call them, how- 
ever, a million, and the number of people in England and 
IVales will be four millions and a half, allowing 4+ to 4 
buuſe 3 and 5 millions, allowing 5 to a houſe, — The for- 
mer is probably too large an allowance; but the latter is 
certainy ſo. The number of people in England may, 
therefore, be ſtated as probably not more than 4 millions 
and a half; but certainhy not 5 millions. — The number of 
houſes in Ireland in 1754, was 395,439. In 1767, it was 
424,046. (See the Gentleman's and Citizen's Almanack for 
1772, by Samuel Watſon, Dublin). Let 4+ be allowed to 
a houſe, and the number of people in Zreland will be 
1.908, 207. And, if a million and a half are ſuppoſed 
in Scotland, the number of people in Great Britain and 
freland will be about eight millions, 


number 
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number born, or 1238, die every year; from 
whence it will follow that a 28th part died 
every year (a). Dr. Brakenridge, therefore, 
had he attended to this, would have ſtated 
a 24th part as the proportion that dies in 
London every year, and this would have taken 
off 150,000 from the number he has given. 
But even this muſt be leſs than the juſt pro- 
portion. For let three-fourths of all who 
either die in London or migrate from it, be 
ſuch as have been born in London; and let 
the reſt be perſons who have removed to 
London from the country, or from foreign 
nations. The evpectation of the former, it 
has been ſhewn, cannot exceed 20 years; and 
30 years have been allowed to the latter. 
One with another, then, they will have an 
expectation of 224 years. That is; one of 
222 will die every year (5). And, conſe- 
quently, 


(a) Care ſhould be taken, in conſidering Dr. Halley's 
Table, not to take the firſt number in it, or 1000, for ſo 
many juſt born. 1238, he teils us, was the annual me- 
dium of births, and 1000 is the number he ſuppoſes all 
living at one year and under. It was inattention to this 
that led Dr. Brakenridge to his miſtake. 

It will be ſhewn in the 4th Eſſay, that the number of 
the living, under 20, is given too high in this Table; 
and from hence it will follow, that more than a 28th 
part of the inhabitants die at Bre/law annually. 


() Thewhole number of inhabitants in Rome in 1743, 
was 147, 476, and the annual medium of burials for three 


years, from 1741 to 1743, was 6338. A 23d part, hee 
| | | ore, 


—— 
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quently, ſuppoſing the annual recruit from 
the country to be 7coo, the number of 
births 


fore, died every year. See Suſmilch's Gottliche Ordnung, 
quoted p. 183. 

In 1761, the whole number of inhabitants in the ſame 
town, was 157,452. The annual medium of births for 
three years, from 1759 to 1761, was 5167 ; and of bu- 
rials 7153. One in 22, therefore, died annually, See 
Dr. Ehort's Comparative Hiſtory of the Increaſe and Decreaſe 
of Mankind in England and ſeveral Countries abroad, p. 59, 
60.—In 1752, the accurate and diligent Mr. Struyk, took 
particular pains to determine the number of inhabitants 
in Au ſterdam; and the reſult of his enquiry was, that 
very probably it did not amount to 200,000. Ihe an- 
nual medium of burials for fix years, from 1747 to 1752, 
was 8247. One in 24, therefore, died annually. See 
Suſmilch, ibid. —At Amſterdam, there is a great nuniber of 
Jews, and their burials are not included in the bills. 
There muſt, I ſuppoſe, be other deficiencies, and an al- 
lowance for theſe would, I doubt not, increaſe the pro- 
portion of inhabitants who die annually, to one in2r 
or 22,—At Dublin, in the year 1695, the number of in- 
habitants was found, by an exact ſurvey, to be 40,508, 
(See Philoſ. Tranſactions, No. 261). I find no account 
of the annual burials juſt at that time; but from 1661 
to 1681, the medium had been 1613; and from 1715 to 
1728 it was 2123. There can, therefore, be no mate- 
ria! error in ſuppoſing that, in 1695, it was 1800; and this 
makes I in 22 to die annually. See Dr. Short's Compara- 
tive Hiſtory, p. 15, and New Obſervations, p. 228. The 
annual medium of burials for five years, from 1755 to 
1759, in Mancheſter and Salford, excluſive of thoſe among 
Diſſenters, was 743; of births, 756. The number of 
inhabitants in 1757 was 19,829. See Note, p. 184. Of 
theſe at leaſt 1500 or 2000 were Diflenters.. About a 
24th part, therefore, died annually. But it ſhould be 
conſidered here, that Manchſter has increaſed ſo faſt by 
acceſſions from the country, as to have more than doubl- 


ed 


188 On the Expectation of Lives; 


births 3 times 7000 or 21,000, and the Ju- 
rials and migrations 28,000 (which are all 


high 


ed itſelf ſince 1717; and that the effect of ſuch an in- 
creaſe muſt be to raiſe the proportion of inhabitants io the 
deaths, and alſo the proportion of the births and weddings 
to the burials, higher than they would otherwiſe be.—'i'he 
annual medium of burials in the pariſh church and cha- 
pels of LEEDs, from 1754 to 1768, was 758. The num- 
ber of inhabitants is 16380. See Note, p. 183. One in 
244. of the inhabitants, therefore, die annualiy. — Theſe 
facts prove that I have been too moderate in making on! 
1 in 222, including emigrants, to die in Lenden annually, 
In 1631 the number of people in the city and liberties 
of London was taken, by order of the Privy Council, 
and found to be 130,178.—This account was taken five 
ears after a plague that had ſwept off near a quarter 
of the inhabitants; and when, therefore, the town be- 
ing full of recruits in the vigour of life, the medium of 
annual burials muit have been lower than uſual, and the 
births higher, Could, therefore, the medium of annual 
burials at that time, within the walls, and in the 16 
pariſhes without the walls, be ſettled, excluſive of thoſe 
who died in ſuch parts of the 16 pariſhes without the 
walls, as are not in the /bertres, the proportion dying 
annually obtained from hence might be depended on, 
as leſs than the common and juſt proportion. But this 
medium cannot be diſcovered with any accuracy, Grarznt 
eſtimates that two-thirds of theſe 16 pariſhes are within 
the liberties; and, if this is right, the medium of annual 
burials in the city and liberties in 1631, was 5,500, and 
1 in 232. died annually; or making a ſmall allowance 
for deficiencies in the bills, 1 in 22.— Mr. Maitlaud, 


in his Hiſtory of Londen, Vol. II. page 744, by a la- 


borious, but too unſatisfactory, inveſtigation, reduces this 
proportion to 1 in 2443 and on the ſuppoſttions, that 
this is the true proportion dying annually, at all tinies, in 
London, and that the deficiencies in the burials ( incud- 
ing the bu:1als in Marybone and Pancraſs pariſhes) amount 
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high ſuppoſitions), the number of inhabi- 
tants will be, 224 multiplied by 28,000, or 
630,000. 

I will juſt mention here one other in- 
ſtance of exaggeration on the preſent ſub- 
ject. 

Mr. Corbyn Morris, in his uſeful Ob/erva- 
tions on the paſt growth and preſent ſtate of the 
city of London, publiſhed in 1751, ſuppoſes 
that no more than a 6oth part of the inhabi- 
tants of London, who are above 20, die ever 

year, and from hence he concludes that the 
number of inhabitants was near a million. In 
this ſuppoſition there was an error of at leaſt 
one half. According to Dr. Halley's Table, 
it has been ſhewn, that a 34th part of all at 
20 and upwards, die every year at Breſlaw. 
In London, a 29th part, according to Mr. 
Simpſon's Table, and alſo according to all 
other Tables of London Obſervations. And 
in Scotland it has been found for many years, 


that, of 974 miniſters and profeſſors whoſe 


to 3,038 annually ; he determines, that the number of in- 
habitants within the bills was 725,903, in the year 1737. 
The number of burials not brought to account in the 
bills is, probably, now much greater than either Dr, 
Brakenridge or Mr. Maitland ſuppoſe it. I have reck- 


oned it ſo high as 6000, in order to include emigrants, 


and alſo to be more ſure of not falling below the truth. 

It will appear in the laſt Eſſay, with an evidence little 
ſhort of demonſtration, that, at leaſt, 1 in 203 die an- 
nually in London, and that, conſequently, the number of 


inhabitants, if the omiſſions in the burials are 6000, 
Cannot exceed 601,750. 


ages 


' 
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ages are 27 and upwards, a 33d part have 
died every year. Had, therefore, Mr. Morris 
ſtated a zoth part of all above 20 dying 
annually in London, he would have gone be- 
yond the truth, and his concluſion would 
have been 400,000 leſs than it is. | 

Dr. Brakenridge obſerved, that the num- 
ber of inhabitants, at the time he calculat- 
ed, was 127,000 leſs than it had been. The 
bills have lately advanced a little, but ſtill 
they are much below what they were from 
1717 to 1743. The medium of the annual 
births, for 20 years, from 1716 to 1736, was 
18,000, and of burzals 26,529 ; and, by cal- 
culating from hence on all the ſame ſuppo- 
fitions with thoſe which made 651,580 to 
be the preſent number of inhabitants in Lan- 
don, it will be found that the number then 
was 735, 840, or 84, 260 greater than the 
number at preſent. London, therefore, for 
the laſt 30 years, has been decreaſing ; and 
though now it is increaſing again, yet there 
is reaſon to think that the additions lately 
made to the number of buildings round it, 
are owing, chiefly to the increaſe of luxury, 
and the inhabitants requiring more room to 
live upon (a). Tt 

(a) The medium of annual burials in the 97 pariſhes 
within the walls was, ; 


From 1655 to 1664, — 3264 
From 1680 to 1690, —— 3139 
From 1730 to 1740, — 2316 
From 1758 to 1768, —— 1620 


This 
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It ſhould be remembered, that the num- 
ber of inhabitants in London is now ſo much 
leſs as J have made it, than it was 40 years 
ago, on the ſuppoſition, that the proportion 
of the omiſſions in the bzrthbs to thoſe in the 


burials, was the ſame then that it is now. 


But it appears that this is not the fact. From 
1728, (the year when the ages of the dead 
were firſt given in the S1) to 1742, near five- 
ſixths of thoſe who were born died under 10, 
according to the bills. From 1742 to 1752 


three quarters: And ever fince 1752, this 


proportion has ſtood nearly as it is now, or 
at ſomewhat more than two-thirds. The 
omiſſions in the Hirth, therefore, compared 
with thoſe in the burials, were greater former- 
ly; and this muſt render the difference be- 
tween the number of inhabitants now and 


This account proves, that though, ſince 1655, London 
has doubled its inhabitants, yet, within the walls, they 
have decreaſed ; and ſo rapidly for the laſt 30 years as to 
be now reduced to one half. —The like may be obſerved 
of the 17 pariſhes immediately without the walls. Since 
1730, theſe pariſhes have been decreaſing ſo faſt, that 
the annual burials in them have ſunk from 8,672 to 5, 432, 
and are now-lower than they were before the year 1660. 
In Veſiminſter, on the contrary, and the 23 out-pariſhes 
In Middleſex and Surrey, the annual burials have fince 1660 
advanced from about 4000 to 16,000. Theſe facts 
prove, that the inhabitants of London are now much leſs 
crowded together than they were. It appears, in parti- 
cular, that within the walls the inhabitants take as much 
room to live upon as double their number did formerly. 


— The very ſame concluſions may be drawn from an 


examination of the chri/tenings, 
formerly 
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formerly ſomewhat leſs conſiderable than it 
may ſcem to be from the face of the bills. 
One reaſon, why the proportion of the a- 
mounts of the births and burials in the bills, 
comes now nearer than it did, to the true pro- 
portion, may, perhaps, be, that the number 
of Diſſenters is leflened. The Foundling 
Hoſpital alſo may have contributed a little to 
this event, by leflening the number given in 
the bills as having died under 10, without 
taking off any from the births; for all that 
dic in this hoſpital are buried at Pancreſ 
church, which is not within the es. See 
the preface to a collection of the yearly bills 
of mortality from 1657 to 1758 incluſive, 
. | 
. I 2 add, that it is probable that Londun 
is now become leis fatal to children than it 
was; and that this 1s a further circumſtance 
which muſt reduce the difference J have 
mentioned; and which is likewiſe neceſſary 
to be joined to the greater deficiencies in the 
births, in order to account for the yery ſmall 
proportion of children who ſurvived 10 years 
of age, during the two firſt of the periods ! 
have ſpecified. —Since 1752, London has been 
thrown more open. 'The cuſtom of Keeping 
country-houſes, and of ſending children to 
be nurſed in the country, has prevailed more. 
But, particularly, the deſtructive uſe of ſpi- 


rituous liquors among the poor has been 
checked. 


J have 
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I have 'ſhewn that in London, even in its 
preſent ſtate, and according to the moſt mo- 
derate compute tion, half the number born 
die under three years of age. In Vienna un- 
der to. In Mancheſter, under ve. In Nor- 
wich, under five, In Northampton, under 
ten (a). But it appears from Graun?'s (C) ac- 
curate account of the births, weddings, and 
burials in three country parithes for go years; 
and alſo, from Dr. SHort's collection of ob- 
ſervations in his Comparative ' Hiſtory, and 
his Freatiſe entitled, New Obſervations on 
Town and Country Bills of Mortality ; that in 
country villages and pariſhes, the major part 
live to mature age, and even to marry. In 
the pariſh of Holy-Croſ (c), in Salop, it ap- 

pears 


(a) See the Tables at the end of this work. 


(b) See Natural and Political Obſervations on the Bills of 


Mortality, by Capt. John Graunt, F.R.S.—See alſo Mr. 
Derbam's Phiſico-Theology,- p. 174, where it appears, that 
in the pariſh of Aynho in Northamptonſhire, tho' the births 
had been, for 118 years, to the marriages as 6 to 1; yet 
the burials had been to the marriages only as 34 to 1. 


(c) This pariſh contains in it a village which is a part 
of the ſuburbs of Shreruſbury. It conſiſts of 1400 acres 
of arable and paſture land; beſides 300 acres taken up 
by houſes and gardens. It is fix miles in circumference ; 
half of which lies along the banks of the river Severn. — 
[ mention theſe particulars to ſhew, that it may be reck- 
oned a country pariſh; tho', perhaps, not perfectly fo, on 
account of its nearneſs to Shretuſbury.— The chriſtenings 
in it exceed the burials a little; and the number of in- 
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pears from a curious regiſter, which has been 
kept by the Rev. Mr. Gorſuch, the vicar, 
that, of 655, who have died there at all ages 
for the laſt 20 years, 321, or near one half, 
have lived to 30 years of age: And, by 
forming a Table of Obſervations from this 
regiſter, in the manner which will be de- 
ſcribed in the laſt Eſſay, I find that a child 
juſt born in this pariſh has an expectation of 
33 years; and that, in general, under the age 
of go, the expectations of lives here exceed 
thoſe in London, in the proportion of about 
4 to 3.—In the pariſh of Ackworth, York- 
ſhire, mentioned in the note, p. 184, it ap- 
pears, from an exact account kept by Dr. 
Lee, of the ages at which all died there for 
20 years, or from 1747 to 1767, that ha} 
the inhabitants live to the age of 46—In the 
province of Vaud, Switzerland, conſiſting of 


habitants (moſtly labouring people) has, for the laſt 20 

years, * nearly to 1050, without any conſiderable in. 
creaſe.— The regiſter of this pariſh from 1750 to 1760, 
has been publiſhed in the LIId volume of the Ph:lsſephica! 
Tranſactions, Part I. Art. 25. And a continuation of it 
from 1760 to. 1770, has been lately communicated and 
read to the Royal Society. It is kept with particular 
care and accuracy by Mr. Gerſuch; and furniſhes very 
uſeful. data for determining the difference in value be- 
tween town and. country lives. — It deſerves to be men- 
tioned particularly, that no foreigners or ſtrangers, who 
happen to die in this pariſh, or who may be brought into 
it to be buried, are entered into the regiſter : Nor are 
any of the fixed inhabitants omitted, tho carried out to 
be buried, 


112,951 


the State of London Population, &c. 195 


112,951 inhabitants, half live to 41.—80 
great is the difference between the duration 
of human life in ron and in the country.— 
Further evidence for the truth of this ob- 
ſervation may be deduced from the account 
given by Dr. Thomas Heberden, and publiſh- 
ed in the Philoſophical Tranſactions (Vol. 
LVIK p. 461); of the increaſe and mortality 
of the inhabitants of the iſland of Madeira. 
In this iſland, it ſeems, the weddings have 
been to the births, for 8 years; from 1759 
to 1766, as 10 to 46.8; and to the burials, 
as 10 to 27.5, or 9 to 24.75. Double theſe 
proportions, therefore, or the proportion of 
20 to 46.8, and of 18 to 24.75, are the 
proportions of the number marrying annu- 
ally, to the number born and the number 
dying. Let one marriage in.three be a 2d or 
(a) zd marriage on the tide of either the man 
or the woman; or, in other words, let one in 
fix of all that marry be widows and widowers ; 
and 9 marfiages will imply 15 perſons who 
have grown up to maturity, and lived to 
marry once or oftener; and the proportion 
of the number marrying annually the firſt 
time, to the number dying annually, will 
be 15 to 24-75, or 3 to 5: It may ſeem to 


(a) This proportion is taken from fact.—In all Pome- 
Yana, during 9 years, from 1748 to 1756, the number of 
perſons who married was 56,956 ; and of theſe, 10,586 
were w:dows and widowers. Juſmilch's Works, Vol. I. 
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follow from hence, that in this iſland three- 
fifths of thoſe who die have been married; 
and, conſequently, that only two-fifths of the 
inhabitants die in childhood and celibacy ; 
and this would be a juſt concluſion were 
there no increaſe, or had the births and bu- 
rials been equal. But it muſt be remem- 
bered, that the general effect of an inzreaſe 
while it is going on in a country, is to ren— 
der the proportion of perſons marrying an- 
nually, to the annual deaths, greater, and to 
the annual births /z/s, than the true propor- 
tion marrying, out of any given number 
born. This proportion generally lies be- 
tween the other two proportions, but always 
neareſt to the firſt (a); and, in the preſent 
caſe, it cannot be ſo little as one half, A- 
greeably to this, it appears alſo from Dr. 

Heberden's 


(a) In a country where there is no increaſe or de- 
creaſe of the inhabitants, and where alſo life, in its ff 
periods, is fo ſtable, and marriage ſo much encouraged, 
that half of all who are born live to be married, the an- 
nual births and burials muſt be equal, and alſo guadr:y!: 
the number of - weddings, after allowing for 2d and 3d 
marriages. _ Suppoſe in theſe circumſtances (every thing 
elfe remaining the ſame) the probabilities of life, during its 
firſt ſtages, to be improved. In this caſe, more than 5% 
the born will live to be married, and an increaſe will take 
place. The births will exceed the burials, and both fall 

low guadruple the weddings ; or, which is the ſame, 
below double the number annually married. Suppoſe 
next (the probabilities of life and the encouragement to mar- 
riage remaining the ſame) the prolifickneſs only of the 

4 mar- 


9. 
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Heberden's account, that the expectation of a 
child juſt born in Madeira is about 39 years; 
Deen sn 0 Or 


, 
14 - 8 1 


matriages to be improved. In this caſe it is plain, that 
an increaſe alſo will take place; but the annual births and 
burials, inſtead of being leſs, will now both riſe above 
quadruple the weddings; and therefore the proportion cf 
the born to that part of the born who marry (being by 
ſuppoſition two to one) will be leſs than the proportion 
ofeither the annual births or the annual burials, to the 
number marrying annually.— Suppoſe again (the encourage- 
ment to marriage remaining the ſame) that the probabilities 
of life and the prolifickneſs of marriages are both improved. 
In this caſe, a more rapid increaſe will take place, or a 
greater exceſs of the births above the burials ; but at the 
fame time they will keep nearer to guadruple the wed- 
dings, than if the latter cauſe only had operated, and 
produced the ſame increaſe. —I ſhould be too minute and 
tedious, were I to explain theſe obſervations at large. It 
follows from them, that, in every country or ſituation 
where, for a courſe of years, the burials have been either 
ys to or 4% than the births, and both under quadruple 
the marriages; and alſo that, wherever the burials are 
J than quadruple the annual marriages, and at the ſame 
time the births greater, there the major part of all that 
are born live to marry, | 
have ſhewn how the allowance is to be made for 2d 
and 3d marriages. Very wrong concluſions will be draven 
it this allowance is not made, But it is, in part, com- 
penlated by the natural children which are included in 
the births, and which raiſe the proportion of the births 
to the weddings higher than it ought to be, and there- 
tore bring it nearer to the true proportion of the number 
Dorn annually, to thoſe who marry annually, after de- 
cutting thoſe who marry a 2d or 3d time. 
In drawing.concluſions from the proportion of annual 
births and burials, in different ſituations, ſome writers 
va the increafe of mankind, have not given due attention 
to the difference in theſe .proportions, ariſing from the 
different circumſtances of increaſe or decreaſe among a 


G3 people. 
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or more than double the expectation of a 
child juſt born in London. For the number 
of inhabitants was found, by a ſurvey made 
in the beginning of the year 1767, to be 
64,614. The annual medium of burials 
had been, for eight years, 1293 ; of births 
2201. The number of inhabitants, divided 
by the annual medium of 4urials, gives 
49.89 ; or the expeftation nearly of a child 
juſt born, ſuppoſing the births had been 
1293, and conſtantly equal to the burals, 
the number of inhabitants remaining the 
ſame. And the ſame number, divided by 
the annual medium of births, gives 29.35 ; 
or the expectation of a child juſt born, ſup- 
poſing the burials 2201, the numberof births 
and of inhabitants remaining the ſame. And 
the true expectation of life muſt be ſome- 
where near the mean between 49.89 and 


£9:35* 


people. One inſtance of this I have now mentioned; 
and one further inſtance of it is neceſlary to be mentioned, 
'T he proportion of annual births to weddings has been 
conſidered as giving the true number of children derived 
from each marriage, taking all marriages one with ano- 
ther. But this is true only when, for many years, the 
births and burials have kept nearly equal. Where 
there is an exceſs of the births occationing an increaſe, 
rhe proportion of azo births to weddings muſt be leſs 
than the proportion of children derived from each mar- 
riagez and the contrary muſt take place where there 1s 4 
decreaſe, | | 


Again: 
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Again: A Foth part of the inhabitants of 
Madeira, it appears, die annually. ' In Lon 
don, I have thewn, that above twice this 
proportion dies annually. In ſmaller towns 
a ſmaller proportion dies (a) ; and the births 
alſo come nearer to the burials.—In general; 
there ſeems reaſon to think that in towns 
(allowing for particular advantages of fitua- 
tion, trade, police, cleanlineſs, and open- 
neſs, which ſome towns may have,) the ex- 
ceſs of the burials above the births, and the 
proportion of inhabitants dying annually, 
are more or leſs. as the towns are greater or 
ſmaller. In London itſelf, about 160 years 
ago, when it was ſcarcely a fourth of its 
preſent bulk, the births were much nearer 


(a) In London, this proportion is, at the higheſt, x in 
204. — In Nerwich, 1 in 244. — In Northampton, 1 in 268. 
See the laſt Eſſay. In the pariſh of Newbury, Berks, 
conſiſting of 3732 perſons, all toton inhabitants, the an- 
nual medium of deaths for 19 years, or from 1747 te | 
1765, bas been 136. In this town, therefore, 1 in 274 
die annually, The contiguous pariſh of Speen conſiſted, 
in 1757, of 1200 inhabitants, about 520 of whom were 
mhabitants of that part of the town of Newbury which is 
in this pariſh, and the reſt were country inhabitants. For 
34 years, or from 1724 to 1757, thirty-nine died here 
annually; or 1 in 31.— In both theſe pariſhes the births 
and burials are nearly equal. I believe theſe facts may 
be depended on; and they ſeem to ſhew us very di- 
ſlinctly the gradations in the degrees of human mortality 
from great towns to moderate towns, and from moderate 
towns to ſmall towns, and to pariſhes, conſiſting partly 
of town and partly of country inhabitants. The next 
note will ſhew what the degree of human mortality is in 
Places purely country, FO b 


O 4 to 
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to the burials, than they are noui But 
in country pariſhes and villages,” the births 
almoſt always exceed the burials; and 1 
believe it ſeldom happens that more than 
a 40th (2) part of the inhabitants die an- 
nually. In the four provinces of New-Erg- 
land there is a very rapid increaſe of the 
inhabitants; but, notwithſtanding this, at 
Baſton, the capital, the inhabitants would 
; | {1 . FL 6 #043 £9934 415 * | 
(a) According to Graunt's account of a pariſh in Hamp- 
ſhire, not reckoned, he ſays, remarkably healthful, a goth 
2 of the inhabitants had died annually for 9o years. 
Vatural and Political Obſervations, Ic. Chap. xi. — In the 
pariſh, of Acttoarth already mentioned, one of 47 die an- 
nually, In the province of Vaud, Switzerland,, one in 45 
die annually, See page 195, and the firſt part of the Sup- 
plement. In ro country parifhes, mentioned By Suſmilch, 
the annual average of deaths, for ſix years, ending in 
1749, was 5255. I he number of inhabitants was 225,357. 
One, therefore, in 43 died annually.—In 106 other pa- 
riſhes, mentioned by him, this proportion was 1 in 50. 
In the dukedom of V urtemberg, the inhabitants, Mr. 
Suſmilch ſays, are numbered every year; and from the ave- 
rage of five years, ending in 1754, it appeared that, taking 
the towns and country together, 1 in 32 died annually. — 
In another province, which he mentions, conſiſting of 
635,998 inhabitants, 1 in 33 died annually, From theſe 
facts he concludes, that, taking a whole country in gro, 
including all cities and villages, mankind enjoy among 
them about 32 or 33 years each of exiſtence. - And this, 
very probably, may not be far from the truth in the pre- 
ſent ſtate of moſt of the kingdoms of Europe. And it will 
follow, that a child born in à country parith or village, 
has, at leaſt, an expectation of 36 or 37 years; ſuppoſing 
the proportion of country to town: inhabitants to be as 32 
to 1; which, I think, this ingenious writer's obſervations 


prove to be nearly the caſe in Pomerania, Brandenburgh, 
and ſome other kingdoms. 


decreaſe 
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decreaſe, were there no ſupply; from the 
country: for, if the account 1 tire feen is 
juſt, from 1231 to 1762, the burials all a- 
long exceeded iy births (a). So remarkably 
d towns; in conſequence of their unfavour- 
ableneſs to health, and the luxury which 
rally prevails in them, check 115 inareaſe 
0 eountries. 1 | 

Healthfulneſs and sist are, pro- 
bably, cauſes of increaſe feldom ſoparated. 
In conformity to this obſervation, it appears 
from comparing. the births and weddings, 
in countries and towns where regiſters of 
ther have been kept, that in the former, 
marriages, one with another, ſeldom produce 
leſs than four children each; generally be- 
tween four and five, and ſometimes above 


ve. But in towns feldom- above four; ge- 


derally between three and four; and ſome- 
times under three (5). 
n nm! 9 

(a), See a . account of the births * burials 


in this t town from 1731 to 1752 in the Gentlemar's Ma- 
1 for 17 53, P „413. tek 


(4) oy one — ſee has evidence he] 1s for this, 
by onfuldirg Dr. Short's two books already quoted, and 
the, ichen of the Philoſaphical Tranſactions, Vol. VII. 
part iv. pb, and Graunt's account already quoted, of the 
births, — and burials in three country pariſhes for 
90 years; compared with ſimilar accounts in towns. In 
conftidering theſe accounts, it ſhould not be forgotten 
hat allowances muſt be made for the different circum- 
nces. of increaſe or decreaſe in a place, agreeably to 
the obſervation at the end of the note in Page 196. 


I have 
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I have ſometimes heard the great num- 
ber of old people in London mentioned, 
to prove its favourableneſs to health and 
long life. But no obſervation can be more 
erroneous. There ought, in reality, to be 
more old people in London, in proportion to 
the number of inhabitants, than in any 
ſmaller towns; becauſe at leaſt one quarter 
of its. inhabitants are perſons who come in- 
to it from the country, in the moſt robuſt 
part of life, and with a much greater proba- 
bility of attaining to old age, than if they had 
come into it in the weakneſs of infancy. 
But, notwithſtanding: this advantage, there 
are much fewer peng who attain to great 
ages in London, than in moſt: other places 
where obſervations havet been made. —At 
Breſlaw- it appears, by Pr. Halley's Table, 
that 41 of 1238 born, ora zoth part, live 
to be 8o years of age. The Gin, Tam in- 
formed, is true of Mancheſter (2).—In the 
pariſh of All-ſaints; in Northampton, an ac- 
count has been kept ever fince 1733 of the 
ages at which the inhabitants die; and I 
find that a'22d' part die there turned of 80, 
At Norwich a like account has been kept; 
and it appears, that for the: Laſt N 


00 T he account I have erg teh of Mandefter, and 
alſo in page 193, 187, 184, I owe to the information of 
Dr. Percival, a very ingenious and able phyſician in this 


town, and author of the E 95 Medical and Experimental, 
lately publiſned. 


[1 4 27th 
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27th part of the inhabitants have died, turn- 
ed of the ſame age According to Mr. 
Kerſſebooms Table of Obſervations, publiſh- 
ed at the end of the third edition of Mr. De 
Moi vre's Treatiſe on the Doctrine of Chances, 
a 14th part die turned of 80. And this is 
the very proportion that died turned of 80 
in the pariſh of Ac&worth, for the 20 years, 


Holy-Crof5, already mentioned, p. 184 and 
p. 193, the eleventh part of the inhabitants 
live to 80 (4). See Table III. Supplement. 
—But in London, for 30 years, ending at 
the year 1768, only 25 of every 1000, who 
have died, or a 40th part, have lived to this 
age; which may be eaſily diſcovered, by di- 
viding the ſum of all who have died during 
theſe years at all ages, by the ſum of all who 
have died above go. | 


Among the peculiar evils to which great 
towns are ſubject, I might further mention 


(a) This, however, will appear itſelf inconſiderable, 


when compared with the following account: © In 1761 


„the burials in the diſtrict of Chri/tianna, in Norway, 
«© amounted to 6,929 and the chriſtenings to 11,024. 
Among thoſe who died, 394, or 1 in 18, had lived to 
** the age of 90; 63 to the age of 100, and ſeven to the 
age of 101.—In the dioceſe of Bergen, the perſons 
** who died amounted only to 2, 580, of whom 18 lived 
to the age of 100; one woman to the age of 104, and 
another woman to the age of 108.” 


See the Aunual Regi/ter for 1761, p. 191. 
| the 


mentioned page 194. In the pariſh' of 
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the PLAGUE, Before the year 1666, this 
dreadful ealamity laid London almoſt waſte 
once in eyery 15.97/20 years; and there is 
no, reaſon to think, that it was not generally 
bred. within itſelf. A moſt happy ſalteration 

s taken, place; which, perhaps, in part is 
owing to the greater advantages of cleanli- 
neſs. and openneſs, which London has enjoyed 
fipce it was rebuilt; and which _—_ hare 
_ h Wen insel | 


117811 7K A nn! 2D 


Ihe! facts . 4 * — notice py are 
fo important that, I think they deſerve more 
atteptjen than has been hitherto beſtowed 
upon them. Every one knows that the 
ſtrengthlof a ſtate conſiſts in the number of 
people. The encouragement of population, 
therefore, , ought to be one of the firſt ob- 
jects of policy in every ſtate; and ſome of 
the worſt enemies of population are the lux- 
ury, this licentiouſneſs, and debility produced 
and propagated by great towns. 


I bave obſerved that London is now (a) 
wee But it appears, that, in truth, 
| +>. - this 


4.44 Ty 4 

OI Den den „1 : d 90 f 

(a) This tacreaſs) is greater than the bills ſhew, on 
account of the omiſſion in hem of the two pariſhes which 
bave been moſt increaſed) by new buildings; I mean 
Haryboxe and Pgncraſs pariſhes. The former of theie 
pariſhes is now one oft the larg eſt in London. The an- 
nual medium of burials in, it wo the laſt 10 years has 
been 732. ln Pancrafs pariſh this medium, for the ſame 

ty time, 
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this is an event more to be dreaded than de- 
fired. The more London increaſes, the more 
the reſt of the kingdom muſt be deſerted ; 
the fewer hands muſt be left for agriculture ; 
and, conſequently, the leſs muſt be the plen- 
ty, and the higher the price of all. the means 
of ſubſiſtence. Moderate towns, being ſeats 
of refinement, emulation, and arts, 'may be 
public advantages. But great towns, long 
before they grow to half the bulk of London, 
become checks on population of too hurtful 
a nature, nurſeries of debauchery and volup- 
tuouſneſs; and, in many reſpects, greater 
evils than can be compenſated by any ad- 
vantages (a). was 

re TS Dr. 


time, has been 309.—lt will, perhaps, be a ſatisfaction 
to ſome to be further informed, that, from an accurate 


account taken in March 1772, it appeared, that the num- 


ber of inhabitants in that part of this laſt pariſh which 
joins to Lifadon was then 3479, of whom 1594 were 
lodgers ; and that the number of houſes was 476, of which 
about 330 have been built within theſe ſeven years. —lt 
will be obſerved here, that, in this part of Pancraſs pa- 
riſh, there are above ſeven perſons to a houſe; but it 
ſhould be obſerved likewiſe, that it conſiſts chiefly of 
ldging-houſes, and that the account was taken at a time 
of the year when it was fulleſt of /adgers; and that, con- 
ſequently, no concluſion can be drawn from hence with 
reſpect to the proportion of inhabitants to houſes in Len- 
don in general. 


(a) The mean annual births, weddings, and burials in 
the following towns, for ſome of the laſt years, have been 
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Dr. Heberden obſerves that, in Madeira, 
the inhabitants double their own number in 
84 years. But this (as you, Sir, well know) 
is a very ſlow increaſe, compared with that 
which takes place among our colonies in 
AMERICA. In the back ſettlements, where 
the inhabitants apply themſelves entirely to 
agriculture, and luxury is not known, they 
double their own number in 15 years; and 
all thro' the northern colonies, in 25 years (a). 
This is an inſtance of increaſe ſo rapid, as to 
have ſcarcely any parallel. The births in 
theſe countries muſt exceed the burials 
much more than in Madeira; and a greater 
proportion of the born muſt reach maturi- 
ty.—In 1738, the number of inhabitants in 
New Jerſey was taken by order of the go- 


Births. Weddings. Burials. 
At Paris, — — 10, 100 — 4,400 — 19,400 


Vienna, from 
77525 5585 5-800 — — 6,600 
Amſterdam, —— 4,600 — 2,400 — 8, ooo 


Copenhagen, — 24,700 8860 — 3,300 

Berlin, for5 years 

ending at 17 50. 0 — K 
It deſerves notice, that before 1770, all that died in the 
hoſpitals at Vienna were omitted in the bills. —Of the 
Paris bills a more particular account will be given in the 
Poſtſcript to this Eſſay. N 


(a) See a Diſcourſe on Chriſtian Union, by Dr. Styles, 
Boſton, 1761, p. 103. 109, &c,—See alſo, The Intereſt of 
Great Britain conſidered with regard ta her Colonies, together 
with Obſervations concerning the Increaſe of Mankind, peopling 

of Countries, &c. p. 35. 2d edit. Londen, 1761. 


\ 
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yernment, and found to be 4, 369. Seven 
years afterwards, the number of inhabitants 
was again taken; and found to be increaſed, 
by procreation only, above 14, ooo; and very 


near one Half of the inhabitants were found 
to be under (a) 16 years of age. In 22 years, 
therefore, they muſt have doubled their own 
number, and the births muſt have exceeded 
the burials 2000. annually. As the increaſe 
here is much quicker than in Madeira, we 
may be ſure that a ſmaller proportion of the 
inhabitants muſt die annually. Let us, 
however, ſuppoſe it the ſame, or a poth part. 
This will make the annual burials to have 
been, during theſe ſeven years, 1000; and 
the annual births 3000; or an 18th part of 
the inhabitants.—Similar obſervations may 
be made on the much quicker increaſe in 
Rhode and, as related in the preface to the 
Collection of the London Bills of Mortality; and 
alſo in the valuable pamphlet laſt quoted, on 
the Intereſt of Great Britain with regard to ber 
Colontes, p. 36.— What a prodigious differ- 
ence muſt there be, between the vigour and 
the happineſs of human life in ſuch fitua- 
tions, and in ſuch a place as London ?2—The 
original number of perſons who, in 1647, 
had ſettled in New-England, was 21,200. 
Ever fince, it is reckoned, that more have 


(a) According to Dr. Halley's Table, the number of 
the living under 16, is but a 74174 of all the living at all 


ages. 
left 
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left them than have! gone to them (a). In 
the year 1760, they were increaſed to half a 
million. They have, therefore, all along 
| doubled their own-number in 25 years. And 
if they continue to increaſe at the ſame rate, 
| they will, 70 years hence, in New-England 
| alone, be four millions; and in all North 
America, above twice' the number-of inhabi- 
tants in Great Britain (bY). But I am wan- 
dering from my purpoſe in this letter. The 
N | it | | point 


— <- — — T_T 


(a) See Dr. Styles's pamphlet, juſt quoted, p. 11 o, &c. 


() The rate of increaſe, ſuppoſing the procreative 
powers the ſame, depends on two cauſes: The ** encou- 
-<< ragement to marriage ;” and the“ expe?ation of a child 
& juſt born.” When one of theſe is given, the increaſe 
will be always in proportion to the other. That is ; As 
much greater or leſs as the ratiq is of the numbers who 
reach maturity, and of thoſe who marry, to the number 
born, ſo much guicker or fower will be the increaſe. —Let 
us ſuppoſe the operation of theſe cauſes fuch, as to produce 

| an annual exceſs of the births above the burials, equal to a 
, | 36th part of the whole number of inhabitants. It may 
eem to follow from hence, that the inhabitants would 
double their own number in 36 years; and thus ſome 
have calculated. But the truth is, that they would dou- 
ble their own number in much leſs time. Ever addition 
to the number of inhabitants from the births, produces a 
proportionably greater number of births, and a greater 
exceſs of theſe above the burials; and if we ſuppoſe the. 
exceſs to increaſe annually at the ſame rate with the in- 
habitants, or ſo as to preſerve the ratio of it to the num- 
ber of inhabitants always the ſame, and call this rats 


=» the period of doubling will be, the guatieut produced 
by dividing the logarithm of 2 by the difference between 
the logarithms of r + 1 and 7; as might be eaſily de- 
monſtrated. In the preſent caſe, 4 being 36, and * l 
. eing 


—— 
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point I had chiefly in view was, the preſent 
ſtate of London as to healthfulneſs, number 


of 


being 37, the period of doubling comes out 25 years. IF 
ris taken equal to 22, the period of doubling will be 15 
years. —But it is certain that this ratio may, in many 
fituations, be greater than 2; and, inſtead of remaining 
the ſame, or becoming leſs, it may increaſe, the conſe- 
quence of which will be, that the period of doubling will 
be ſhorter than this rule gives it.— According to Dr. 
Halley's Table, the number of perſons between 20 and 
42 years of age is a third part of the whole number ].ving 
at all ages, The prolific part, therefore, of a cquntry 
may very well be a 4th of the whole number of inhabi- 
tants; and ſuppoling four of theſe, or every other mar- 
riage between perſons all under 42, to produce one birth 
every year, the annual number of births will be a 16th 
part of the whole number of people. And, therefore, - 
ſuppoſing the burials to be a 48th part, the annual exceſs 
of the births above the burials will be a 24th part, and the 
period of doubling 17 years. —The number of inhabi- 
tants in New-England was, as I have ſaid from Dr. Styles's 
pamphlet, half a million in 1760. If they have gone on. 
increaſing at the fame rate ever ſince, they muſt be now 
640, ooo; and it ſeems to appear that in fact they are now 
more than this number. For, fince writing the above 
obſervations, I have ſeen a particular account, grounded 
chiefly on ſurveys lately taken with a view to taxation; 
and for other purpoſes, of the number of males, between 
16 and 60 in the four provinces. According to this ac- 
count, the number of ſuch males is 218,000. The 
whole number of people, therefore, between 16 and 60, 
muſt be nearly 436,000: In order to be more ſure of 
avoiding exceſs, I will call them only 400,000. In Dr. 
Halley's Table, the proportion of all the living under 16 
and above bo, to the reſt of the living, is 13.33 to 203 
and this will make the number of people now living in 
the four provinces of New-England to be 666,000. - But 


en account of the rapid increale, this proportion muſt be 
P | con- 
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of inhabitants, and its influence on popula- 
tion. The obſervations I have made may, 
perhaps, help to ſhew, how the moſt is to be 
made of the lights afforded by the London 
bills; and ſerve as a ſpecimen of the propet 
method of calculating from them. It is in- 
deed extremely to be wiſhed, that they were 
leſs imperfect than they are, and extended 
further. More parithes round London might 
be taken into them; and, by an eaſy im- 
provement in the pariſh regiſters now kept, 
they might be extended through all the pa- 


conſiderably greater in New-England, than that given b, 
Dr. Halley's Table. In New Jerſey, I have faid the num- 
ber of people under 16, was found to be almoſt equal to 
the number above 16. Suppoſe, however, that in New- 
England, where the increafe is flower, the proportion [ 
have mentioned is only 16 to 20; and then the whole 
number of people will be 720,000. 

I cannot conclude this note without adding a remark to 
remove an objection which may occur to ſome in reading 
Dr. Heberden's account of Madeira, to which I have re- 
ferred, In that account 5945 is given as the number of 
children under ſeven in the iſland, at the beginning of the 
year 1767, The medium of annua] births, for eight 
years, had been 2201; of burials 1293. In fix years, 
therefore, 13,206 muſt have been born; and if, at the 
end of ſix years, no more than 5945 of theſe weie alive, 
1210 muſt have died every year. That is; almoſt all 
the burials in the iſland, for fix years; muſt have been 
burials of children under ſeven years of age. This is 
plainly incredible; and, therefore, it ſeems certain, that 
the number of children under ſeven years of age muſt, 
through ſome miſtake, be given, in that account, 3oco 
or 4000 too little. ö 
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riſhes and towns in the kingdom. The ad- 
vantages ariſing from hence would be very 
conſiderable. It would give the preciſe law 
according to which human life waſtes in its 
different ſtages ; and thus ſupply the neceſſary 
data for computing accurately the values of 
all He-annuities and rever/ions, It would, 
likewiſe, ſhew the different degrees of health- 
fulneſs of different ſituations, mark the pro- 
greſs of population from year to year, keep 
always in view the number of people in the 
kingdom, and, in many other reſpects, fur- 
niſh inſtruction of the greateſt importance to 
the ſtate. Mr. De Morvre, at the end of his 
book on the Doctrine of Chances, has re- 
commended a general regulation of this kind; 
and obſerved, particularly, that at leaſt it is 
to be wiſhed, that an account was taken, at 
proper intervals, of all the living in the king- 
dom, with their ages and occupations ; 
which would, in ſome degree, anſwer moſt 
of the purpoſes I have mentioned. —But, 
dear Sir, I am ſenſible it is high time to 
finiſh theſe remarks. I have been carried in 
them far beyond the limits I at firſt in- 
tended. I always think with pleaſure and 
gratitude of your friendſhip. The world 
owes to you many important diſcoveries ; 
and your name mult live as long as there 
is any knowledge of philoſophy among man- 
kind, That you may ever enjoy all that 
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can make ee moſt happy, is the ſincere 


wiſh of, 


SIR, 


Your much obliged ; 


and very humble Servant, 


Newington- Green, 
April 3, 1769. 


RICHARD PRICE. 
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EU: ener. 


A Edinburgh, bills of mortality, of the 
ſame king with thoſe in London, have 
been kept for many years. I have, ſince 
the foregoing letter was written, examined 
theſe bills, and formed a Table of Obſerva- 
tions from them, as I found them for a period 
of 20 years, beginning in 1739, and ending in 

1758.,—As this is a town of moderate bulk, 
12 ſeems to have a particular advantage of 
ſituation; I expected to find the probabili- 
ties of life in it, nearly the ſame with thoſe 
at Breflaw, Northampton and Norwich; but I 
have been ſurprized to obſerve, that this is 
not the caſe. During the period I have men- 
tioned, only one in 42 of all who died at 
Edinburgh, reached 8 years of age; which is 
a ſmaller proportion than attains to the ſame 
age in London. See p. 2034.—In general; it 
appears, that the probabilities of life in this 
town are much the fame, thro” all the ſtages 
of life, with thoſe in London, the chief diffe- 
rence being, that after 3o, they are rather 
lower at Edinburgh.—lt is not difficult to ac- 
count for this. It affords, I think, a ſtrik- 
ing proof of the pernicious effects ariſing 
from uncleanlineſs, and crouding together 
on one ſpot too many inhabitants, At 
Edinburgh, Mr. Maitland ſays, © the build- 
ings, elſewhere called 2 are denomi- 
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« nated lands; and the apartments, in other 
places named /torzes, here called houſes, are 
* {o many freeholds inhabited by different 
families; whereby the houſes are ſo ex- 
« ceſhvely crouded with people, that the 
* inhabitants of this city may be juſtly pre- 
* ſumed to be more numerous than thoſe of 
„ {ſome towns of Friple its dimenſions.” See 


 Maitland's Hiſtory of Edinburgh, p. 140. 


In the year 1748, the whole 5 — of 
apartments or familes in the city and liberties 
of Edinburgh, was 9064. This Mr. Mait- 
land mentions as the reſult of particular exa- 
mination, and undoubtedly right. 15. p. 217, 
218.—In 1743, an accurate account was 
taken, by the deſire of this writer, of the 
number of families and inhabitants in the pa- 
riſh of St. Cuthbert. Ib. p. 171. The number 
of families was 2370, and of inbabitants at all 
ages, 9731. The proportion, therefore, of 
inhabitants to families, was 4 to 1 ; and, 
ſuppoſing this the true proportion for the 
whole town, the number of inhabitants will 
be 4x5 multiplied by 9064, or 37,162.— 
The yearly medium of deaths in the town 
and liberties for eight years, from 1741 to 
1748, was 1783. 16. p. 220 and 222, And, 
conſequently, one in 205 died annually. 

Mr, Maitland, tho' poſſeſſed of the data 
from which theſe concluſions neceſſarily fol- 
lowed, has made the number of inhabitants 
50, 120, in- conſequence of a diſpoſition to 

exag- 
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exaggerate in theſe matters, and of aſſuming, 
without any reaſon, a 28th part of the inha- 
bitants as dying annually. 

In page 220, he expreſſes much ſurprize 
at finding, that the number of males in this 
town was leis than the number of females, 
in the proportion of 3 to 4. But this is by 
no means peculiar to Kdmburgh. 

All I have been ſaying muſt be underſtood 
of the ſtate of Edinburgh, before the year 
1758. The bills, for the laſt 12 years, have 


been ſo irregular, and fo different from the 


fame bills for the preceding years, and from 


all other bills, that I cannot give them any 
credit. Either ſome particular incorrectneſs 
has crept into the method of keeping them ; 
or there has been ſome change in the ſtate 
of the town which renders them of no uſe. 
Probably the former is the truth. 


From the note in p. 206, it appears, that 
the chriſtenings and burials at Pak1s, come 
very near to equality. This once led me to 
ſuſpect, that there muſt be ſome particular 
ſingularity in thefſtate of Paris, which ren- 
dered it much leſs prejudicial to health and 
population than great towns commonly are. 
But better information has lately obliged me 
to entertain very different ſentiments.—The 
difference between the births and burials at 
Paris, is much greater than the bills ſhew. 
Children here are baptized the inſtant 

| P 4 * they 


—— . „ oO LETT - — 07 * — 1 
— . — = ole wow „5 


＋ 
* 
. 
* 
. 
* 
. 
* 
4 
* 
D 
4 
4 
. 
0 
* 
? 
- - 
Ti 
1 1 
N 
4 


- — — 
© 4 * _ 2 
- 4 * 


— — — - rr 8. 2 
—„ĩw . EE EY 
- _— * 


— 


— 


——— — 


— 


« 1 wo - = 9 = 2 — 
— 2 X 3 — — = 5 tg — 


— 


* 3 
— — 

— ge 

- ; — — 
F . " _— 


<4 -» 
_—_— — Sz 


88 


3 


—_— 
_— ES 


. — — 


N 


216 On the Expectation of Lives; 


* they are boon; and, in a day or two af. 
* terwards, it is the cuſtom to ſend them to 
* the adjacent villages to be nurſed. A 
great number, therefore, of the infants born 
* at Paris die in the country, and theſe 
“appear only in the regiſter of chriſten- 
* ings.” See a book entitled the Police 
of France, page 127. And Buffon's Natural 
Hiſtory, Tom. II. at the end.—“ All the 
children alſo received into the Foundling- 
* Hoſpital, are immediately ſent to be nur(- 
ed in the country, at a diſtance from Paris, 
* where they remain 5 or 6 years; at the end 
of which time they are brought again to 
* Paris, the boys to be placed in the ſuburbs 
of St. Antoine, and the girls at Salpetriere, 
* to be further maintained till they arrive at 
*« the age of twelve years.” Police of France, 
p. 81.— The following paſſage in the fame 
writer, containing a further account of this 
Hoſpital, is important; and therefore, th» 
long, I cannot help tranſcribing it.—* Let 
* us ſuppoſe, that out of 4000 children an- 
„ nually carried into the country, two thirds 
* may die, during the five years they are 
„ deſtined to remain at nurſe ; fo that only 
* 1333 would conſtantly be the annual 
* number ſent back to Paris; who, being 
« kept at the two Hoſpitals St. Antoine and 
* Salpetriere juſt mentioned, till they are 12, 
* and ſucceeded by a like number each year, 
te the total number compoſed of all brought 
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in the ſucceſſive years, would make the 
conſtant reſting ſtock to amount to 9331. 
But of theſe we will ſuppoſe a 5th part 
to die every year. Yet even then the 
conſtant reſting ſtock of children ought to 
be 7465. How greatly then muſt we be 
ſurprized to find, by the authentic account 


taken from their own books, only 640 


boys in the college of St. Antoine, and not 
more than 600 girls at the Salperriere ; 
ſo that the reſting ſtock of returned found- 
lings appears to be no more than 1240, 
which being deducted from 7465, will make 
the difference in the deficiencies 6225. 
What then becomes of theſe ?—Are they 
reclaimed by their. parents? - Or do they 
periſh for want of care -In anſwer to 
which queſtions it was explained to me; 
that as many of the lower claſs of people 
were induced to marry, in order to be ex- 
cuſed from ſerving in the militia ; ſo when 
theſe have children, which they are un- 
able to maintain, they uſually fend them to 
this hoſpital ; which, therefore, muſt be 
looked upon, as not only a charity tor the 
care of expoſed and deſerted children whoſe 
parents are unknown, but alſo as a public 
nurſery for the ſuſtenance of the children 
of poor people, who, tho' regiſtered at the 
office, are often reclaimed from their coun- 
try nurſes by their parents. This accounts 
in ſome meaſure, for the ſmall ſtock of 
children 
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«* children brought back to the hoſpital at 
* Paris. The further difference is ſuſpected 
« to be owing to the inſufficient nouriſhment 
* they receive; as this particular charity, as 
« well as the General Hoſpital, adopts that 
«« prepoſterous method of taking in an un- 
limited number, while there is only a li- 


„ mited income for their ſubliſtence.” * 15. 


page 83. 

Theſe facts prove, that, at the ſame time 
that the regiſter of chriſtenings at Paris muſt 
be full, the regiſter of 5urials muſt be very 
deficient. Let the deficiencies be reckoned 
at 3700; and, conſequently, the annual 
burials at 23,100. The annual average of 
weddings, given in p. 206, is 4400; and, 
therefore, the number of perſons who marry 
annually muſt be 8800. Deduct a 6th part (a) 
for widows and wridowers, and 7134 will be 
the number of virgizs and batchelors marrying 
annually.—The difference between the chriſ- 
tenings and burials is 4000; which, there- 
fore, is the number of annual recruits from 
the country. Theſe, in general, muſt be 


perſons in mature life. Suppoſe 3000 of them 


to marry after ſettling at Paris, Then, 7134 
leflened by 3ooo, or 4134 will be the num- 
ber of perſons born at Paris who grow up to 


marry ; and 14,966, or near four-fifths of all 
who are born at Paris, will be the number 


dying annually in childhood and celibacy. 


a) Vid. Note, p. 195. 
a f | The 
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The ſuppoſitions on which I have made 


this computation ſeem moderate; but if any 
one thinks otherwiſe, he may make the ſame 
calculation on any other ſuppoſitions, 

The births at Paris are above fours times 
the weddings ; and it may ſeem, therefore, 
that here, as well as in the moſt healthy 
country ſituations, every wedding produces 
above four children. 1 have obſerved no- 
thing like this in any other great town, 
Many children born in the country are, I 
ſuppole (a), brought to the Foundling-Hoſ- 
pital, and there chriſtened, This Hoſpital 


may likewiſe occaſion a more than common 


number of illegitimate births. And, beſides, 


ſome who leave the country to ſettle at Paris, 
may come thither already married. Theſe 
are circumſtances that will ſwell the regiſter 
of births, without having any effect on the 
weddings. I do not, however, know that 
any of them take place at Paris; and, per- 
haps, it muſt be granted, that it is diſtin- 
guiſhed in this reſpect from moſt other towns, 
Nor can I wonder at this, if it be indeed 
true, not only, that all married men in France 
are excuſed ſerving in the militia from whence 
draughts are made for the army, but alſo, 


(a) © Tf the parents of a child brought to this Hoſpital 
** are known, the regiſter of its baptiſm muſt be pro- 
** duced. If the parents are unknown, the child muſt 
** be. baptiſed after being received.” Police of France, 
page 82. 


that 
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are ſent to the Found/ing- Hoſpital (a). Theſe 
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that a #/7þ of all the children born at Paris 


(a) See the Police of France, p. 83.—This writer 
adds, that a third of all that die at Paris die in Hoſpitals, 
« In the Hotel Dieu (a great Hoſpital, ſituated in the 
% middle of the city) we may, he ſays, behold a horrid 
« ſcene of miſery ; for, the beds being too few for the 
© numbers admitted, it is common to ſee 4, or 6, or 
even 8 in a bed together, lying 4 at one end, and 4 
« at the other, ill of various diſtempers in ſeveral de- 
e grees; ſome bad, others worſe ; ſome dying, others 
% dead. Above a fifth of all admitted to this Hoſpital 
% die; the annual numbers admitted being 21,823. The 
* medium of deaths for three years from 1751 to 1753, 
«© 4650.— I he medium of deaths for the ſame years in 
„ all the Hoſpitals was 6181.” J. p. 85.—in our two 

reat city Hoſpitals, St. Thomas's and St. Bartholomew's, 
about 600 die annually ; or one in 13 of all admitted as 
in- patients. An account of the Hotel Dieu at Paris, 
much the ſame with that now given, may be found in 
the Memoirs of the Year Two Thouſand Five Hundred lately 
publiſhed, and tranſlated from the French by V. Hooper, 
M. D. A citizen or ftranger (this writer ſays) who 
4 falls ſick, and is. ſent thither, is impriſoned in a noiſome 
© bed, between a corpſe and a perſon expiring in agonies, 
© to breathe the noxious vapours from the dead and the 
„% dying, and convert a ſimple indiſpoſition into a cruel 
diſeaſe. Six thouſand wretches are crouded together 
& into this Hoſpital, where the air has no free circula- 
tion; and the arm of the river which flows by, re- 
„ ceives all its filth, and is drank, abounding with the 
„ ſeeds of corruption, by half the city,” The Landon 
Hoſpitals, it appears, bave greatly the advantage ; but 
indeed, with reſpect to Hoſpitals in general, as now con- 
ftrufted and regulated, I cannot help fearing that they 
cauſe more diſtempers than they cure, and deſtroy more 
lives than they ſave. See Thoughts on Hoſpitals, by Mr. 


Aibin, ſurgeon, together with a- Letter to the Author, 
by Dr. Percival. 
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are encouragements to marriage that no other 
city enjoys. It has been ſeen that the Found- 
ling- Hoſpital, tho' attended with this effect, 
is, probably, in the higheſt degree pernici- 
ous; but it is to be wiſhed, that ſome policy 
of the ſame kind with that #7/# mentioned, 
was purſued in this kingdom.—At the end 
of the 2d vol. of Monſieur De Buffon's Natural 
Hiſtory, there are Tables formed from the 
Obſervations of M. Du Pre de S. Maur, of 
the French Academy, containing an account of 
the ages at which 13, 189 perſons died in three f 
pariſhes at Paris; and allo, of the ages at which 11 
10,805 perſons died in 12 country pariſhes and h 
villages near Paris.—According to theſe Ta- I! 
bles, many more die in the beginning of life, i 

| 


and much fewer 1n the latter part of life, in | 
the country than in Paris. But the circum- & 
ſtances of Paris, and the country round it, i 
are ſuch, that no argument can be drawn 1 
from hence in favour of Paris. Many of the i 
children dying in the country, are children 4 
ſent thither from Paris to be nurſed; and, 
on the other hand, many, perhaps mo/?, of 
thoſe who die in old age at Paris, are per- 
ſons who have removed thither from the ö 
country, ſome to Hoſpitals, and ſome to | 
places and ſettlements. It is evident, there- | 
tore, that theſe Tables give a repreſentation 
£ 
| 


of the probabilities of life at Paris, which, 
when compared with thoſe in the adjacent 
country, i 

0 
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country (a), is juſt the reverſe of the truth. 
Were the children born at Paris, who die 
an the country, to be transferred to the town 
regiſter ; and, on the contrary, the adults 
born in the country, who die at Paris, to 
be transferred to the country regiſter, there 
is no reaſon to doubt, but that the proba- 
bilities of life at Paris, would be found as 
low, in compariſon. with thoſe in the coun- 
try, as the probabilities of life in London 
are; or, perhaps, much lower.—This ob- 
ſervation is applicable, in ſome degree, to 
moſt other great towns; and, in general, 
on account of the migrations from the coun- 
try to towns, navies and armies, we may be 
ſatisfied, that we err on the fide of de, 
whenever we judge of the probabilities of 
life in the county, from the numbers dy- 
ing in the ſeveral ſtages of life; and, on the 
fide of exceſs, whenever, in the ſame way, we 
judge of the probabilities of life in 7owwns. 
And this, it is obvious, has a tendency to 
confirm all that has been ſaid in the preced- 
ing Eſſay, concerning the pernicious effects 
of great towns on human lite. 

There are ſeveral ordonnances and arrets of 
council which fix the boundaries of Paris, 


(a) It is for this reaſon that theſe Tables, when com- 
bined, exhibit juſtly the mean probabilities of life for town 
and country taken together; and that the Table of the 
decrements of life deduced from them by M. Buffon and 
Mr. Du Pre, agrees nearly with Dr. Halley's Table. 


and 
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and prohibit all new buildings beyond thoſe 


boundaries.—The reaſons of this regulation, 
as ſet forth in one of theſe arrets, ate re- 
markable ; and it will not be improper to 
recite them.— By the exceſſive aggrandiz- 
ing of the city, it is ſaid, the air would be 
« rendered unwholeſome, and the cleaning 
« the ſtreets more difficult. Augment- 
« ing the number of inhabitants would aug- 
ment the price of proviſions, labour, and 
« manufactures.” —* That ground would be 
« covered with buildings which ought to be 
« cultivated in raiſing the neceſſary ſubſiſt- 
« ence for the inhabitants; and thereby ha- 
« zard a ſcarcity.“ —“ The people in the 
neighbouring towns and villages would be 
* tempted to come and fix their reſidence in 
* the capital, and deſert the country.” 
And laſtly ; the difficulty of governing ſo 
great a number of people, would occation 
a diſorder in the Police, and give an oppor- 
tunity to rogues to commit robberies and 
“ murders (a).“ 

No one can think overgrown cities greater 
evils than I do. But, yet, I can by no means 
approve of this policy. The effect of it muſt 
be, crouding together too many people with- 
in the preſcribed boundaries, and rendering 
a town more the ſeat of uncleanlineſs, infec- 
tion and diſeaſe.—The number of houſes in 


cc 


cc 


(a) Vid, Police of France, p. 130. 
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number of inhabitants, (ſuppoſing a 2oth 


part to die annually, and the true number of 
burials to be 23,000) muſt be 460,000; or 


about 16 times the number o“ houſes. 

It is happy for LoN DON, that there have 
been no laws to reſtrain its increaſe. In con- 
ſequence of being allowed io extend itſelf on 


all ſides into the country, the inhabitant; 
now take near twice the room to live upon 


that they did ; and it is become leſs the means 
of ſhortening human lite. See p. 191, 192, 
and 204. 


In page 206, I have given the annual e- 
dium of births, weddings and burials at ENR“ 


LIN, from 1755 to 1759.—In 1747, an ac- 
count was taken with the utmoſt care, by 


the order of the King of PRuss1A, of the 
() Vid. Police of France, p. 130. 


find, in a Book entitled, Recherches ſur la Pepuli- 
tion des Generalites d Auvergne, de Lyon, de Rouen, &c. 
by M. MessaNce, and printed at Paris in 15766, the 
number of houſes at Paris is given 23,505, from a ca- 
itation tax in 1755 3 and the number of families 71,114. 
here muſt, I ſuppoſe, be ſome deficiencies in this ac- 
count; but M. Meſſance, by allowing moſt extravagant!ly 
(See Note, p. 183.) 8 to a family, infers from it that the 
number of inhabitants at Paris is 568,912. — On very 
unſatis factory grounds alſo he makes the inhabitants ot 
FRANCE to be near 24 millions. S&Su{milth calls them 10 
millions; and Marſhal Saxe, in his Memoirs on the Art 
of War, after obſerving that Fauban's calculation hed 
made them 20 millions; adds, that their number at che 
time he wrote was far inferior to this, 


7 number 
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number of inhabitants in this town ; and, it 
was found to be 107,224.—In order to be 
more certain, ſecond account was taken the 
ſame year; and the number found the ſame 
within 200.—In 1755, the inhabitants were 
increaſed to 126,661. Their number, there- 
fore, in 1758, could ſcarcely - be leſs than 
134,000 ; and muſt have been to the annual 
burials nearly as 265 to 1.—This proportion 
is higher than could be expected in a town 
ſo conſiderable; and alſo ſo much croud- 
ed, as to have, at an average, 16 inhabi- 
tants in every houſe. But an obſervation 
already made, muſt be here remembered. 
—BERLIN, for many years, had been in- 
crealing very faſt, by a conflux of people 
from the ſurrounding country and provinces. 
About the year 1700, the medium of annual 
burials was no more than 1000. In 50 years, 
therefore, it has more than quadrupled it- 
ſelf.—In a city increaſing with ſuch rapidity, 
the ratio of inhabitants to the annual deaths, 
muſt be greatly above the juſt ſtandard.— 
Were there now, ſuch acceſſions to LONDON 
of deſerters from the country, in the begin- 
ning of mature life, as would cauſe the 
number of inhabitants go increaſe at the rate 
of 10,000 every year, it would in 60 years 
be doubled; and the proportion of inhabi- 
tants to deaths would riſe gradually, till it 
came to be about one-third greater. BERLIN, 
we have ſeen, has, in fact, increaſed at more 


Q than 
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than double this rate; and, therefore, the 
number of inhabitants dying annually in it 
is in reality very high. 

The ingenious Szſmilch, to whoſe works, 
J owe my information concerning BERLIN, 
makes the proportion of people who die an- 
nually in great towns, to be from + to 4; 
in moderate towns, from +7 to ++; and in the 
country from 4 to 5. -The obſervations 
and facts in this Eſſay, joined to thoſe which 
will be found in the 4th Eſſay and the S»p- 
plement, prove, I think, that theſe propor- 
tions may be more truly ſtated as follows.— 
Great towns, from + or e to ++ or 2. 
Moderate towns, from 2 to zr. The coun- 
try, from , or , to s or r .— This, how- 
ever, muſt be underſtood with exceptions. 
There may be moderate towns ſo ill ſituated, 
or whoſe inhabitants may be ſo crouded to- 
gether, as to render the proportion of deaths 
in them greater than in the largeſt towns : 
And, of this, EDINBURGH, if it is not now, 
was 20 years ago an example.—There may 
be alſo great towns in which, from a ſud- 
den increaſe, this proportion may be les 
than in ſmall towns: And of this I have juſt 
given an example ingBERLIN. 
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On Mr. Ds MolvgkE's Rules for cal- 
culating the Values of Joint Lives. 


HE calculation of the values of /4ng/e 

and joint lives, from given Tables of 
Obſervation, being tedious and troubleſome ; 
Mr. De Morvre has had recourſe to two Hy- 
potheſes, which give eaſy rules for this pur- 
poſe ; and which, he thought, correſponded 
with ſufficient exactneſs to Obſervations.— 
The firſt of theſe Hypothefes is, that the pro- 
babilities of life decreaſe, as we advance from 
childhood to old age, in an arithmetical pro- 
greſion; or in ſuch a manner, that the e- 
rence is always the ſame, between the num- 
ber of perſons living at the beginning of any 
one year, and the number living at the be- 
ginning of the next following year.—The 
other Hypothefis is, that the probabilities of 
life decreaſe in a geometrical progreſſion; or 
in ſuch a manner, that the proportion is al- 
ways the ſame, between the number of per- 
lons living at the beginning of any one year, 
and the number living at the beginning of 
the next following year.—All the Tables 
of Obſervation ſhew, that the real law, ac- 
cording to which human life waſtes, comes 


2 much 
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much nearer to the former Hypotheſis, than 
the latter.—In Tables III, IV, and V, in the 
Appendix, it is fo near the former Hypotheſis, 
that the difference is ſcarcely worth regard- 
ing. According to this Hypothe/rs, therefore, 
(accommodated to the Bre/ſaw Table, in the 
manner mentioned in the note, page 2.) 
Mr. De Moivre calculated the values of nge 
lives; and the rules founded upon it for this 
purpoſe are ſo eaſy, that an operation which 
would otherwiſe take up much time, may 
be performed almoſt immediately. 

Buy proceeding on the ſame principles, the 
values of joint lives might have been calcu— 
lated ; but the rules for this purpoſe derived 
from theſe principles, are far from being 
equally eaſy in practice. Here, therefore, 

Mr. De Moivre quitted his fr/# Hypotheſis; 

and finding, that the /econd Hypotheſis af— 
forded, in the caſe of joint lives, rules that 
were as eaſy, as the rules given by the other 
Hypotheſis were in the caſe of jingle lives, 
he choſe to adopt this Hypothe/is ; believing 
at the ſame time, that the values of joint lives, 
obtained by rales derived from it, would 
not deviate much from the truth. But in 

this he was greatly miſtaken. The values 
of tu joint lives obtained by theſe rules are 
ſo wrong, that in finding the preſent value, in 

a ingle payment, of one life after another, they 

generally give reſults which are near a quarter 
of the true value too great; and about Fe. 


ft 
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fifths too great, when the value is ſought in 
annual payments during the joint lives.— 
Theſe are errors ſo conſiderable, that I think 
it of particular importance that the public 
ſhould be informed of them, in order to pre- 
vent the inconveniencies and perplexities 
they may occaſion. 

Mr. Sim ſon (in the Appendix to his Trea- 
tiſe on the Doctrine of Annuities and Rever- 
ſions) has obſerved, that Mr. De Motvre's rules 
for finding the values of joint lives are wrong. 
But I don't know, that it has been ever at- 
tended to, that they are / wrong as I have 
found them. Mr. Simpſon's remarks point 
out chiefly the errors in theſe rules, when the 
values of three or more joint lives are calcu- 
lated by them; but, 'till I was forced to a 
particular examination of this ſubje& by 
ſome difficulties into which I found myſelf 
brought by following Mr. De Moivre too 
implicitly, I did not at all ſuſpect, that any 
ſuch errors as I have mentioned, could ariſe 
from theſe rules, when the values of only 7200 
Joint lives are calculated by them. Mr. De 
Moivre, in conſequence of other remarks 
contained in Mr. Simpſon's Appendix, altered, 
in the 4th edition of his Treatiſe, ſome of his 
rules. It is ſurprizing he did not ſee reaſon 
at the ſame time to alter theſe. 

That there may be no doubt about the 
truth of theſe obſervations, I will juſt men- 
tion a few examples of the difference between 
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the values of a given reverſionary annuity, 
according to the rules to which I have ob- 
jected, and the true values, according to the 
exact method of deducing them from Mr. 
De Meotore's firſt hypothe/is. 

Let the propoſed annuity be 30 l., to be 
enjoyed for what ſhall happen to remain of 
the life of a perſon now 40 years of age, af- 
ter the life of another perſon of the ſame age. 
The value of the joint lives (intereſt being 
at 4 fer cent.) is, by problem 2d of Mr. De 
Motvre's Treatiſe on Lite- Annuities, 8.964 ; 
which ſubtracted from 143.196, (the value 
by Table VI, of a ſingle life at 40) gives 
4.23 ; which remainder, multiplied by 3o, 
gives J. 126.9, or the value of the reverſion 
in a ſingle preſent payment. And 126.9, 
divided by the foregoing value of the joint 
lives, 1s /. 14.16; or, the value of the rever- 
ſion in annual payments during the joint 
lives.—But the true values are J. 101.1 in a 
fingle payment, by Queſt. I. chap. I.; and 
J. 10.3, in annual payments, by Queit, IV.— 
The former values, therefore, are a gquar- 
ter of the true value too great in the /1- 
gle payment; and near fwo-fjzhs too great 
in the annual payments, 

The true value of the ſame annuity for a 
life at 66, after another life of the ſame age, 
is, (reckoning intereſt as before, at 4 per cent.) 
68/7. in a Angle payment; and 13.5 in an- 
ua] payments,—But theſe values, according 
to 
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to the Problem juſt quoted, are 91 J. and 211. 
one of which is near a -Hrd, and the other 
above half the true value too great. 

In unequal lives theſe errors may be no leſs 
conſiderable. Thus; if the value of the pro- 
poſed annuity be required for a life at 70, 
after a life at 30 years of age; it will, by 
the ſame Problem, be J. 26.5, in a /ngle pay- 
ment; and /. 5.1, in annual payments during 
the joint lives. But the true values are 17 /. 
and J. 3.05. 

Where 3 or more lives are concerned the 
errors will be ſtill greater. 

The true values of the joint lives, men- 
tioned in theſe Examples, have been calcu- 
lated by a rule in page 16, of Mr. S$:mpſon's 
Treatiſe on the Doctrine of Annuzties and 
Rever/ions, and explained in note (M) Ap- 
pendix.—To fave, however, a great deal of 
trouble hereafter, I have thought proper to 
calculate Table VII, which gives the exact 
values according to Mr. De Mozvre's fjir/t 
hypotheſis, of two joint lives, for every five 
years of human life, from 10 to 70. 

This -ypothe/rs, J have obſerved, does not 
differ much from the Tables of Obſervation 
in the Appendix, for wg wa Northampton and 
Norwich. Between the ages of 30 and 4o, 
it gives the values of /ng/e lives almoſt the 
lame with the Breflaw Table. Under zo, it 
gives them ſomewhat %; and above 40, 
lomewhat greater. But it ought to be re- 
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membered, that wherever it does this, it 
gives, at the ſame ages, the values of the 
joint lives alſo too little or too great; and that, 
conſequently, the reſults from it, in calcula- 
ting the values of Reverſions, and of the longeſt 


of given lives, come ſo much nearer to ex- 
actneſs. 


The rules to which I have objected are the 
only ones given by Mr. De Meovre, in all the 
editions of his Treatiſe on Lite-Annuities, 
But it ſeems, this great mathematician be- 
came at laſt ſenſible, that they were too in- 
correct; and, therefore, at the end of the laſt 
edition of his Treatiſe on the Doctrine of 
Chances, page 320, (a work which gets into 
comparatively few hands) he has given other 
rules which come nearer the truth. But 
even theſe rules produce errors ſo great in 
many caſes, (particularly when combined 
with the errors of the hypotheſis) that it 
will be beſt never to ufe them. 


t 


% 


Of the M ethod of calculating the 
Values of Reverſions depending on 
Survivorſhips. 


LL Queſtions relating to the values of 

lives and reverſions, are at preſent of 
particular importance in this kingdom. Much 
buſineſs is continually tranſacted in this way ; 
and any conſiderable errors in the methods 
of ſolving ſuch queſtions, mult in time pro- 
duce very bad conſequences.—The deſign of 
the following obſervations is to point out a 
particular error, into which there is danger 
of falling, in finding the values of ſuch re- 
verſions as depend on ſurvivorſhips. In do- 
ing this, I ſhall, in order to be as plain as 
poſſible, take the following caſe. ** A, aged 
* 40, expects to come to the poſſeſſion of 
an eſtate, ſhould he ſurvive B, aged like- 
* wiſe 40. In theſe circumſtances he offers, 
in order to raiſe a preſent ſum, to give ſe- 


* 


at his death, provided he ſhould get into 
7 * poſſeſ- 


curity for 40 J. per annum, out of the eſtate 


234 Of the Values of Reverſions 


* poſſeſſion; that is, provided he ſhould ſur- 
« vive B. What is the ſum that ought now 
ce to be advanced to him, in conſideration of 
« ſuch ſecurity, reckoning compound inte- 
s reſt at 4 per cent.? 

Mr. De Moivre's directions in his Trea- 
tiſe on Annuities, Problems 17th and 2oth, 
lead us to ſeek the required ſum in this caſe, 
by the following procels. 

Find firſt, the preſent ſum A ſhould re- 
ceive, for the reverſion of 40 /. per annum for 
ever after his death; ſuppoſing it not depen- 
dent on his ſurviving B. The preſent value of 
ſuch a reverſion is * the (a) value of the life 
© ſubtracted from the perpetuity, and the re- 
* mainger multiplied by the annual rent.”— 
The value of the life is, by Table VI, 13.196. 
T his ſubtracted from 25, the perpetuity, leaves 
11. 80; which, multiplied by 40, gives J. 472; 
the value of the ſuppoſed eſtate, after the life 
of A. But, as Mr. De Moivre obſerves, the 
lender having a chance to loſe his money, a 
compenſation ought to be made to him for 
the riſk he runs, which is founded on the 
poſſibility, that a man of 40 years of age may 
not ſurvive another perſon of the ſame age. 
This chance is an egua/ chance; and, there- 
fore, half the preceding ſum, or 236 J. is the 
money which ſhould be adyanced now on 
the 2 mentioned. 


(a) By Schalium, p. 34, and Problem 26th, p. 293, 
of Mr. Simpſon” s Select Exerciſes. Thi 
118 
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This ſolution carries a plauſible appear- 
ance; and moſt perſons will, probably, be 
ready to pronounce it right; nor will this 
be at all wonderful, as ſo great a maſter of 
theſe ſubjeAs as Mr. De Morvre appears to 
have been miſled by it.— Nothing more is 
neceſſary to prove it to be fallacious, than 
proceeding in the ſame way to ſolve the fol- 
lowing ſimilar Queſtion. 

A, aged 40, offers to give ſecurity for 
« 40 J. per annum, to be entered upon at his 
death, provided it ſhould happen before the 
« death of B, aged likewiſe 40. What ſum 
% ſhould now be advanced to him for ſuch 
0 a reverſion, intereſt being reckoned at 4 
e per cent.? 

In ſolving this Problem, agreeably to the 
method juſt deſcribed, we are to find the va- 
lue of 40 J. per annum, to be entered upon 
certainly at the death of A ; and then to mul- 
tiply this value by the chance that A ſhall 
not {ſurvive B, or by +; and in this way the 
anſwer comes out the ſame with that already 
given. 

Now it may be eaſily ſeen, that this mu 
be wrong. The value of a reverſion, to be 
recdived when a perſon of a given age dies, 
cannot be the ſame, whether the condition 
of obtaining it is, that he ſhall die before, or 
that he ſhall die after another perſon. That 
is, whether it is provided, that a purchaſer, if 
he ſucceeds, ſhall get into poſſeſſion ſooner or 
7 later, 
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later. The reverſion in the latter caſe muſt, 
without doubt, be of leſs value an in the 
former. 


The firſt Queſtion here propoſed, reſolves 
itſelf into the following general Queſtion. 

« What is the preſent value of a given re- 
ce verſionary eſtate, to be entered upon after 
* the failure of two lives, provided one in 
% particular of them ſhould be the /onge/t 
ec life! — 

Now, the preſent value of an eſtate to be 
enjoyed for ever, after the failure of the /ong- 
eſt of two lives, is the value of the „n 
<< of the two lives, ſubtracted from the per- 
* petuity; and the remainder multiplied by 
the annual rent of the eſtate.” The value 
of the longeſt of two lives is (as is well known) 
the value of the two joznt lives, ſubtracted from 
the /um of the (a) values of the two /ing/? 
lives. In the preſent caſe, therefore, it is 
9.82, (the value of two joint lives at the age 
of 40 by Table VII,) ſubtracted from twice 
13-196 ; (the value of a /ingle life at the ſame 
age by Table VI,) that is, 16.57 year's pur- 
chaſe. And this ſubtracted from 25, (the 
perpetuity) gives 8.43 ; which, multiplied by 
40, gives J. 337. 2, the value of the given eſtate 
were it certainly to be enjoyed, after the ex- 


(a) See Mr. De Maoivre on Annuities, Problem IV; 
or COT s Dotirine of Annuities and Reverſions, Pro- 
blem 


tinction 
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tinction of the longeſt of two lives both 403 
that is, whether one or other of them failed 
laſt. But that A's life in particular ſhould 
fail laſt, ratner than B's, is an even chance. 
The true value of the reverſion, therefore, 
is half the laſt value, or J. 168.6. 

In like manner. The ſecond Queſtion is the 
ſame with the Queſtion, What is the pre- 
« ſent value of 40 J. per ann. for ever, to be en- 
« tered upon after the extinction of two ſoint 
&« lives both 40; that is, whenever either of 
e them ſhall fail; provided the firſt that fails 
* ſhould happen to be A's life in particular?” 
And the anſwer is found by ſubtracting the 
preſent value of the πw joint lives from the 
perpetuity, and multiplying the remainder by 
+, or by the chance that A in particular 
ſhall die firſt: And this will give the re- 
quired value, J. 303.4 (a). 

In ſhort. It appears in #974 theſe caſes, 
that, according to the firſt method of ſolu- 
tion, we are to ſubtract from the perpetuity 
the value of one of the ſingle lives; when, in 
the former caſe, the value of the /onge/t of the 
two lives, and, in the latter caſe, the value 
of their joint continuance, ought, in reality, to 
be ſubtracted. I need not ſay what prodigi- 
- ous errors may often ariſe from hence; and 


how unfit ſuch a method of ſolution is for 
practice. 


* 


(a) J have, tho' ſcarcely neceſſary, given a demonſtra- 
tion of theſe Solutions in the Appendix, note (N). 
Mr. 


238 O the Values of Reverſions 


Mr. Simpſon, in p. 322, of his Select Ex- 
erciſes, ſpeaks on this ſubject in the follow- 
ing manner. —“ I have been very particular 
c on theſe kinds of Problems; and the more 
% ſo, as there has been no method before 
* publiſhed, that I know of, by which they 
„ can be rightly determined. Tis true, the 
« manner of proceeding, by firſt finding the 
probability of ſurvivorſhip, (which me- 
a e thod is uſed in my former work, and 
e which a celebrated author has largely inſiſt- 
« ed on in three ſucceſſive editions) may be 
e applied to good advantage, when the given 
ages are nearly equal; but then it is certain, 
« that this is not a genuine way of going to 
* work, and that the concluſions hence deriv- 
& ed are at beſt but near approximations.” 
This excellent mathematician has here ex- 
prefled himſelf much too favourably of the 
method of ſolution on which J have remark- 
.ed.—In both the caſes J have ſpecified, the 
.ages are equal; and yet, in one of them the 
error is a good deal above a third of the true 
value, and in the other a Hb: And, it is 
obvious, that in caſes where three equal lives 
are taken, the errors will be much greater. 
Mr. Simpſon's Obſervations in this paſſage 
are true only, when applied to a different me- 
.thod uſed by himſelf, in the 28th and fol- 
lowing Problems of his Treatiſe on the Doc- 
trine of Annuities and Reverſions. This me- 


thod is exact when the lives are equal; but, 
it 
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it gives reſults which are too far from the 
truth, when there is any conſiderable inequa- 
lity between the lives. 


It is with reluctance I have made ſome of 
theſe remarks. Mr. De Morvre has made 
very important improvements in this branch 
of ſcience; and the higheſt reſpect is due to 
his name and authority. This, however, 
only renders theſe remarks more neceſſary. 


In the firſt Chapter (Queſtions 10th, 11th, 
12th, 14th, &c.) I have given a minute ac- 
count of the method of finding, in all caſes, 


the values of the reverſions which have been 
the ſubject of this Eſſay. 
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Obſervations on the proper Method of 
conſtructing Tables for determining 
the Rate of human Mortality, the 
Number of Inhabitants, and the 

Values of Lives in any Town or 

 Diftri, from Bills of Mortality in 
which are given, the Numbers dying 
annually at all Apes. 


N every place that juſt ſupports itſelf in 
the number of its inhabitants, without 
any recruits from other places ; or where, 
for a courſe of years, there has been no in- 
creaſe or decreaſe, the number of perſons 
dying every year at any particular age, and 
above it, muſt be equal to the number of the 
living at that age.— The number, for exam- 
ple, dying every year, at all ages, from the 
beginning to the utmoſt extremity of life, mult, 
in ſuch a ſituation, be juſt equal to the whole 
number born every year. And for the ſame 
reaſon, the number dying every year at on? 
year of age and upwards ; at uo years of age 
and upwards ; at rhree and upwards, and ſo 
on; muſt be equal to the numbers that at- 


tain to thoſe ages every year; or, which 1s 
the 
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the ſame, to the numbers of the living at thoſe 
ages. It is obvious, that unleſs this happens, 
the number of inhabitants cannot remain the 
ſame. If the former number is greater than 
the latter, the inhabitants muſt decreaſe; if 
leſs, they muſt zzcreaſe.—From this obſer- 
vation it follows, that in a town or country 
where there is no increaſe or decreaſe, bills 
of mortality which give the ages at which 
all die, will ſhew the exact number of inha- 
bitants ; and alſo the exact law, according to 
which human life waſtes in that town or 
country. | 
In order to find the number of inhabitants; 
the mean numbers dying annually, at every 
particular age and upwards, mult be taken 
as given by the bills, and placed under one 
another in the order of the ſecond column of 
the 12th Table in the Appendix. Theſe 
numbers will, it has appeared, be the numbers 
of the living at 1, 2, 3, &c. years of age; and, 
conſequently, the ſum, diminiſhed by halt 
the number born annually (2), will be the 


whole 


(a) This ſubtraction is neceſſary for the following rea- 
ſon.—In a Table formed in the manner here directed, it 
is ſuppoſed, that the numbers in the ſecond column are 
all living together at the beginning of every year. Thus; 
the number in the ſecond column oppoſite to o in the 
firſt column, the Table ſuppoſes to be all juſt born to- 
gether on the firſt day of the year. The number, like- 
wiſe, oppoſite to 1, it ſuppoſes to attain to one year of 
age 
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ſiderably above their due proportion, when 
compared with the number of deaths before 


20.—This is obſervable in all the bills of 
mortality for towns with which I am ac- 


quainted, not excepting even the Breſlaw 


bills. Dr. Halley takes notice, that theſe 
bills give the number of deaths, between 10 
and 20, too ſmall. This he conſidered as an 
irregularity in them, owing to chance ; and, 
therefore, in forming his Table of Obſerva- 
tions, he took the liberty ſo far to correct it, 
as to render the proportion of thoſe who die 
to the living in this diviſion of life, nearly 
the ſame with the proportion which, he ſays, 
he had been zgformed (a) die annually of the 
young lads in Chrit-Church Hoſpital. But 
the truth is, that this irregularity in the bills 
was derived from the cauſe I have juſt aſſign- 
ed.—During the five years for which the 
Bre/law bills are given by Dr. Holley, the 
births did, indeed, a little exceed the burials ; 
but, it appears, that this was the effect of 
ſome peculiar cauſes that happened to ope- 
rate juſt at that time ; for, during a com- 
plete century from 1633 to 1734, the annual 
medium of births was 1089 (5), and of bu- 


(a) See Lowthorp's Abridgment of the Philoſophical 
Tranſactions, vol. III. p. 670.—Dr. Halley's information 
in this inſtance was not right, as will appear preſently; 
and, therefore, he has by no means ſufficiently corrected 


the irregularity I have mentioned. 


(b) See Dr. Short's Comparative Hiſtory, p. 63. 
7 rials 


* 
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rials 1256 (2). This town, therefore, muſt 
have been all along kept up by a number of 


yearly recruits from other places, equal to 


about @ ſeventh part of the yearly births. 

What has been now obſerved concerning 
the period of life at which people remove 
from the country to ſettle in towns, would 
appear ſufficiently probable, were there no 
ſuch evidence for it as I have mentioned; 
for it might be well reckoned, that theſe 
people in general, muſt be ſingle perſons in 
the beginning of mature life, Who, not hav- 
ing yet obtained ſettlements in the places 
where they were born, migrate to towns in 
queſt of employments. 


Having premiſed theſe Obſervations, I (hall 
next endeavour to explain diſtinctly, the effect 
which theſe acceſſions to towns muſt have, 
on Tables of Obſervation formed from their 
bills of mortality. This is a ſubject proper 
to be inſiſted on, becauſe miſtakes have been 
committed about it; and becauſe alto, the 
diſcuſſion of it is neceſſary to ſhew, how near 
to truth the values of lives come as deduced 


from ſuch Tables. 


(a) It appears from the account in the Philaſaphical 
Tranſactions, (Abridgment, vol. VII, No. 380, p. 46, &c. ) 
that from 1717 to 1725, the annual medium of births at 
Brefſlaw was 1252, of burials 1507 ; and alſo, that much 
the greateſt part of the births died under 10 years of 
age, From a Table in Suſmilch's works, Vol. I. p. 38, 
it appears, that, in reality, the greater part of all that 
die in this town are children under five years of age. 
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The following general rule may be given 
on this ſubject. 

If a place has, for a courle of yea::, been 
maintained in a ſtate nearly ſtationary, as to 
number of inhabitants, by recruits coming in 
every year, to prevent the decreaſe that would 
ariſe from the exceſs of the burials above the 
births; a Table formed on the principle, 
that the number dying annually, after every 
4 particular age, is equal to the number liv- 
«« ing at that age,” will give the number of 
inhabitants and the probabilities of life, too 
great tor all ages preceding that at which the 
recruits ceaſe; and afrer this, it will give 
them r:g47.—lIt the accethons are fo great as 
to cauſe an zncreaſe in the place, ſuch a Ta- 
ble will give the number of inhabitants and 
the probabilities of life, too /;tt/e, after the 
age at which the acceſſions ceaſe (a); and 
too great, if there is a decreaſe. Before that 
age it will in 5974 caſes give them too great; 
but molt conſiderably fo in the former caſe, 
or when there is an increaſe. 


(a) Agreeably to theſe Obſervations ; if a place in- 
creaſes, not in conſequence of acceſſions from other 
places, but of a conſtant exceſs of the births above the 
deaths; a Table, conſtructed on the principle I have 
mentioned, will give the probabilites of life too low 
through the whole extent of life; becauſe, in ſuch cir- 
cumſtances, the number of deaths in.the f ſtages of 
life muſt be too great, in compariſon of the number of 
deaths in the latter ſtages ; and more or leſs ſo, as the 
tacreaſe is more or leſs rapid, The contrary, in all re- 
ſpects, takes place where there is a decreaſe, ariſing from 
the excels of the deaths above the births, F 

or 
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of thoſe born in a town, attain annually to 
20 years of age; and that 250 more, all like- 
wiſe 20 years of age, come into it annually 
from other places ; in conſequence of which, 
it has, for a courſe of years, been juſt main- 
tained in the number of its inhabitants, with- 
out any ſenſible increaſe or decreaſe. In theſe 
circumſtances, the number of the living in 
the town of the age of 20, will be always 
244 natives and 250 ſettlers, or 494 in all; 
and, ſince theſe are ſuppoſed all to die in the 
town, and no more recruits are ſuppoſed to 
come in; 494 will be likewiſe the number 
dying annually at 20 and upwards.—In the 
ſame manner; it will appear on theſe ſup- 
poſitions, that the number of the living, at 
every age, ſubſequent to 20, will be equal to 
the number dying annually at that age and 
above it; and, conſequently, that the num- 
ber of inhabitants and the decrements of life, 
for every ſuch age, will be given exactly by 
the Table I have ſuppoſed. But for all ages 
before 20, they will be given much too great. 
For let 280 of all born in the town, reach 
10. In this caſe, 280 will be the true num- 
ber of the living in the town, at the age of 
10; and the recruits not coming in *till 20, 
the. number given by the bills, as dying be- 
tween 10 and 20, will be the true . 
dying annually of the living in this diviſion 
of life. Let this number be 36; and it will 


R 4 follow, 


| 
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follow, that the Table ought to make the 
numbers of the living at the ages between 10 
and 20, a ſeries of decreaſing means between 
280 and (280 diminiſhed by 36, or) 244. 
But in forming the Table on the principle I 
have mentioned, 250 (the number above 20 
dying annually in the town who were not 
born in Tt) will be added to each number in 
this ſeries; and, therefore, the Table will 
give the numbers of the living, and the pro- 
babilities of life in this diviſion of life, almoſt 
twice as great as they really are.— This ob- 
ſervation, it is manifeſt, may be applied to 

all the ages under 20. 7 
It is neceſſary to add, that ſuch a Table 
w1ll give the number of inhabitants, and the 
probabilities of life, equally wrong before 20, 
whether the recruits all come in at 20, agree- 
ably to the ſuppoſition juſt made, or only 
begin then to come in. In this laſt caſe, the 
Table will give the number of inhabitants, 
and probabilities of life, too great throughout 
the whole extent of life, if the recruits: come 
in at all ages above 20. But if they ceaſe at 
any particular age, it will give them right 
only from that age; and before, it will err all 
along on the ſide of exceſs; but leſs conſi- 
derably between 20 and that age, than be- 
fore 20. For example. If, of the 250 
J have ſuppoſed to come in at 20, only 150 
then come in, and the reſt at 30; the num- 
bers of the living will be given 100 too high, 
at 
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at every age between 20 and 30; but, as juſt 
ſhewn, they will be given 250 too high at 
every age before 20.—In general, therefore, 
the number of the living af any particular. 
age, muſt be given by the ſuppoſed Table, 
as many too great as there are annual ſettlers 
after that age: And, if thele ſettlers gome in 
at all ages indiſcriminately, during any cer- 
tain interval of life; the number of inhabi- 
tants and the probabilities of life will be 
continually growing leſs and leſs wrong, the 
nearer any age 1s to the end of that interval. 
— Theſe Obſervations prove, that Tables of 
Obſervation formed in the common way, from 
bills of mortality for places, where there is 
an exceſs of the burials above the births, 
muſt be erroneous, for a great part of the 
duration of life, in proportion to the degree 
of that exceſs. They ſhew likewiſe, at what 
parts of life the errors in ſuch Tables are moſt 
conſiderable, and how they may be in a great 
meaſure corrected. 


All this I ſhall beg leave to exemplify and 
illuſtrate a little farther, 4 in the particular caſe 
of London. 

The number of deaths, between the ages 
of 10 and 20, is always ſo ſmall in the Lon- 
don bills, that it ſeems certain few recruits 
come to London under 20; or at leaſt not fo 
many as before this age are ſent out for edu- 
cation to ſchools and univerſities. After 20, 


great 
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great numbers come in 'till zo, and ſome 

perhaps till 40 or 50.— But, at every age 
1 50, it is probable, that more retire from 
London than come to it.—The London Tables 
of Obſervation, therefore, being formed on 
the principle I have mentioned, cannot give 
the probabilities of life right 'till 40. Be- 
tween 30 and 40 they muſt be a little too 
high; but more ſo between 20 and 30; and 
molt of all fo before 20.—It follows alſo, that 
theſe Tables mult give the number of inha- 
. bitants in London much too great. 

Table XII, in the Appendix, is a Table form- 
ed in the manner I have explained, from the 
London bills for 10 years, from 1759 to 1768; 
and adapted to a 1000 born as a radix. The 
ſum of the numbers in the fecond column, 
diminiſhed by half the number born, is 2 5,7 57, 
According to this Table then, for every 1000 
deaths in London, there are 255 as many in- 
habitants; or, in other words, the expectation 
of a child juſt born is 255 ; and the inhabi- 
tants are to the annual burials, as 25% to 1, 
— But it has appeared, that the numbers in 
the ſecond column being given on the ſup- 
poſition, that all who die in London were born 
there, muſt be too great; and we have from 
hence a DEMONSTRATION, that the probabi- 
lities of life are given in the common Tables 
of London Obſervations, too high, for, at leaſt, 
the firſt 30 years of life; and- alſo, that the 


number of inhabitants in London mult Ew 
than 


* 
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than 253, multiplied by the annual þurzals. 
—The common Tables, therefore, of London 
Obſervations, undoubtedly want to be cor- 
rected (a); and the way of doing this, and 


in general, the right method of forming ge- 


nuine Tables of Obſervation for towns, may 
be learnt from the following rule. 

« From the ſum of all that die annually, 
* after any given age, ſubtra& the number 
4 of annual ſettlers ter that age; and the 
„ remainder will be the number of the liv- 
« ing at the given age.” X 

This rule can want no explication or proof, 
after what has been already ſaid. 

If, therefore, the number of annual ſettlers 
in a town at every age could be aſcertained ; 
a perfect Table of Obſervations might be 
formed for that town, from bills of mortality, 
containing an account of the ages at which 
all die in it. But no more can be learnt in 
this inſtance from any bills, than the whole 
number of annual /e77/ers, and the general 
diviſion of life in which they enter. This, 
however, may be ſufficient to enable us to 
form Tables that ſhall be tolerably exact.— 


(a) The ingenious and accurate Mr. S:mpſon ſaw that 
It was neceſſary to correct the London Tables, and he has 
done it with great judgment; but, I think, too imper- 
tectly, and without going upon any fixt principles, or 
ſhewing particularly, how Tables of Obſervation ought 
to be formed, and how far in different circumſtances, and 
at different ages, they are to be depended on, 


For 


252 Of the Method of forming 


For inſtance. Suppoſe the annual deaths in 
a town which has not increaſed or decreaſed, 
to have been for many years, in the propor- 
tion of 4 to 3 to the annual births. It will 
hence follow, that ; of the perſons who die 
in ſuch a town are /ettlers, or emigrants from 
other places; and not natives: And the ſud- 
den increaſe in the deaths after 20, will alſo 
ſhew, agreeably to what was before obſerved, 
that they enter after this age. In forming 
therefore a Table for ſuch a town, a guar- 
ter of all that die at all ages throughout the 
whole extent of life, muſt be deducted from 
the ſum of all that die after every given age 
before 20; and the remainder will be the 
true number living at that given age. And 
if, at 20, and every age above it, this de- 
duction 1s omitted, or the number of the 
living at every ſuch age is taken the fame 
with the ſum of all that die after it, the re- 
ſult will be (ſuppoſing ue of the ſettlers to 
come in before 30, and al before 40) a Ta- 
ble exact till 20; too high between 20 and 
30; but nearly right for ſome years before 
40; and after 40 exact again.—Such a Table, 
it is evident, will be the ſame with the Ta- 
ble laſt deſcribed at all ages above 203 and 
different from it only under 20.—lt is evi- 
dent alſo that, on account of its giving the 
probabilities of life too great for ſome years, 
after 20, the number of inhabitants deduced 
from it may be depended on as ſomewhat 

| greater 
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greater than the truth; and more or leſs ſo, as 
the annual recruits enter 1n general later or 
ſooner after 20. 

Let us now conſider, what the reſult of 
theſe remarks will be, when applied particu- 
larly to the London bills. 

It muſt be here firſt obſerved, that, at leaſt 
one quarter of all that die in London are ſettlers 
from the country, and not natives.—The me- 
dium of annual burials for 10 years, from 
1759 to 1768, was 22, 9563 of births 15,710. 
The exceſs is 7246; or near a 7hrd of the 
burials.—The ſame exceſs, during 10 years, 
before 1750, was 10,500 ; or, near half the 
burials. London was then decreaſing. For the 
laſt 12 or 15 years it has been zncrea/eng. This 
exceſs, therefore, agreeably to the foregoing 
obſervations, was then greater than the num- 
ber of annual ſettlers ; and it is now ,. I 
have choſen, however, to ſuppoſe the num- 
ber of annual ſettlers to be now no more than 
a guarter of the annual burials, in order to al- 
low for more omiſſions in the births than the 
burials; and alſo, in order to be more ſure 
of obtaining reſults that ſhall not exceed the 
truth. 

Of every thouſand then who die in Lon 
don, only 750 are natives, and 250 are ſet- 
tlers, who come to it after 18 or 20 years of 
age: And, conſequently, in order to obtain 
from the bills a more correct Table than the 
i2th in the Appendix, 250 muſt be ſub- 

tracted 
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tracted from every one of the numbers in the 
ſecond column 'till 20; and the. numbers in 
the third column muſt be kept the ſame, the 
bills always giving theſe right.—After 20, 
the Table is to be continued unaltered; and 
the reſult will be, a Table which will give 
the numbers of the living at all ages in Lon- 
don much nearer the truth, but ſtill ſome— 
what too high. —Such is the 14th Table in 
the Appendix.—The ſum of all the numbers 
in the ſecond column of this Table, dimi- 
niſhed by 500, is 20,750. For every 1000 
deaths, therefore, in London, there are, ac- 
cording to this Table, 20,750 living perſons 
in it; or for every ſingle death, 20+ inhabi- 
tants. It was before ſhewn, that the num- 
ber of inhabitants in London could not be ſo 
great as 25 times à the deaths. It now ap- 
pears, (ſince the numbers in the ſecond co- 
lumn of this Table are too high) that the 
number of inhabitants in London cannot be 
ſo great as even 20 times 5 the deaths, And 
this is a concluſion which, I believe, every 
one who will beſtow due attention on what 
has been ſaid, will find himſelf forced to re- 
ceive. It will not be amiſs, however, to 
confirm it by the following fact, the know- 
ledge of which I owe to the particular en- 
quiry and kind information of Mr. Harris, 
the ingenious maſter of the Royal Mathema- 
tical School in Chriſt-Church Hoſpital.— 
The average of lads in this ſchool has, for 30 


y 4 years 
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years paſt, been 831. They are admitted at 
all ages between ſeven and eleven; and few 
ſtay beyond 16. They are, therefore, in ge- 
neral, lads between the ages of eight and 16. 
They have better accommodations than it 
can be ſuppoſed children commonly have; 
and about zoo of them have the particular 
advantage of being educated in the country. 
In ſuch circumſtances it may be well reck- 
oned that the proportion of children dying 
annually, muſt be ieſs than the general pro- 
portion of children dying annually at the ſame 
ages in London.—The fact 1s, that, for the 
laſt 30 years, 114 have died annually ; or one 
in 703. 

According to Table XIII, one in 73 dies 
between 10 and 20, and one in 70 between 
eight and 16. That Table, therefore, pro- 
bably, gives the decrements of life in London, 
at theſe ages, too little, and the numbers of 
the living too great: And, if this is true of 
theſe ages, it mult be true of all other ages 
under 20 ; and it follows demonſtrably, in 
conformity to what was before ſhewn, that 
more people ſettle in London after 20, than the 
quarter I have ſuppoſed ; and that from 20 
to at leaſt 30 or 35, the numbers of the living 
are given too great, in proportion to the de- 
crements of life. 

In this Table the numbers in the ſecond 
column are doubled at 20, agreeably to what 


really happens in London; and the ſum of 


the 
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the numbers in this column diminiſhed by 
half the whole number of deaths, gives the 
expectation of life, not of a child juſt born, 
as in other Tables, but of all the inhabitants 
of London at the time they enter it, whether 
that be at birth, or at 20 years of age. The 
expectations, therefore, and the values of Lon- 
don lives under 20, cannot be calculated from 
this Table. But it may be very eaſily fitted 
for this purpoſe by finding the number of 
births which, according to the given decre- 
ments of life, will leave 494 alive at 20; 
and then adapting the intermediate numbers 
in ſuch a manner to this radix, as to preſerve 
all along the number of the living, in. the 
ſame proportion to the numbers of the dead. 
This is done in the 14th Table in the Ap- 
pendix ; and this Table may, I fancy, be re- 
commended as better adapted to the preſent 
ſtate of London than any other Table. The 
values of lives, however, deduced from it, 
are in general nearly the ſame with thoſe de- 
duced by Mr. Simpſon, from the London bills 
as they ſtood 40 years ago. The main dif- 
ference is, that after 52, and in old age, this 
Table gives them ſomewhat lower than Mr. 

Simpſon's Table. ä 
It has ſufficiently appeared, what judgment 
we are to form of the values of lives thus 
deduced. During the greateſt part of the 
interval of life, in which the annual recruits 
that keep up London come to it, theſe values 
ert 
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err on the fide of exceſ}: and after that in- 
terval, they err, perhaps, a little on the ſide 
of defect (a) on account of retirements from 
London in the laſt ſtages of life. 

The 


(a) I have not taken into account the effect of migra- 
tions from towns, on Tables formed in the manner I have 
explained ; becauſe, towns in general being kept up by 
tecruits from the country, the migtations from them are 
of little conſequence, compared with the migrations to 
them. —Thus; in Los Do, it appears from the much 
greater number of deaths between 40 and 50, than in 
any other equal interval of life after 10, that more peo- 
ple come to it than leave it, at every age between 20 and 

o. After 50, it is probable, that the contrary happens. 
But, it ſhould be conſidered, that emigrants from Lox- 
DON after 50, are chiefly perſons who, having got for- 
tunes in bufineſs, chuſe to leave off, and to ſpend the 
latter part of their lives in country retirements. But 
how few are theſe compated with the multitudes who, 
tho' poſſeſſed of good fortunes, never retire ; and with 
the bulk of the inhabitants in lower ſtations, who never 
can be able, without the greateſt inconveniencies, to quit 
the ſertlements by which they are ſupported ? It is, how- 
ever, likely, that retirements from London are now 
more numerous than they ever were; and that they have 
ſome effect on the bills of mortality, and on Tables formed 
from them; by cauſing theſe Tables to give the number 
of the living too little, in compariſon with the decrements 
of life, at every age, from that at which the migrations 
to and from LoN DON become equal, to the age at which 
the latter ceaſe.— To explain this; let us ſuppoſe, that 
none ſettle in LoN DON after 50; but that, between 35 
and 50, as many come to it as retire from it at all ages 
after 35; and that theſe retirements ceaſe at 70. In this 
caſe, the Tables will give the proportion of the living 
to the decrements of life too high 70 35. At 35, this 
proportion will be given right. Afrer 35, it will begin 

D £9 
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The number of inhabitants in London may 
alſo be learnt from what has been offered, 
more nearly than by any method which has 
been hitherto taken. It cannot, it has been 
ſhewn, exceed 20 times + the number of an- 
nual deaths. Could, therefore, the annual 
deaths be aſcertained, we ſhould know the 
number of inhabitants within pretty narrow 
limits. But the omiflions in the bills are 
ſuch, that it is not poſſible to aſcertain, with 
exactneſs, the annual deaths. Dr. Braken- 
ridge ſuppoſed theſe omiſſions to amount to 
2000 annually. The reſult of a very minute 
enquiry by Mr. Maitland is, that in the year 
1729, they amounted to 3038. But they 
are probably now much more conſiderable, 
than either of theſe writers have reckoned 


to be given too low; and this error will increaſe *till 50 
from which age it will.decreaſe gradually *till it vaniſhes | 
at 70: And after 7o, the Tables will be exactly right 
again.— This is the exact ſtate of the effect of retire- 
ments from London, on the London Table of Obſervations, 
But this effect appears, indeed, to be inconſiderable; for, 
after 50, the values of lives by the London Table, are 
continually approaching nearer and nearer to the ſame 
values by other Tables; which could not happen were 
retirements attended with any great effect, —It is proper 
to add, that in ſumming up, as above explained, the 
numbers of the living, in order to find the number of 
inhabitants in London, the circumſtance that theſe num- 
bers may be too ſmall for ſome years after 40 or 50, in 
conſequence of retirements, is, undoubtedly, much more 
than balanced by their being given too high between 29 
and 30. 


7 | them 
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them (a). Let them be 6000 z and the num- 
ber of inhabitants will be 601,750 at moſt. 


All the preceding Obſervations are, it is 
plain, applicable to bills of mortality for 
towns in general; and point out the way of 
deducing from them genuine Tables of Ob- 
ſervations; which ſhall give the true proba- 
bilities and values of lives, and the true num- 
ber of inhabitants, in the town whoſe bills 
are given.—lI ſhall beg leave to confirm and 
illuſtrate this, in the particular caſe of the 
town of NORTHAMPTON. | 120 

In this town, containing four pariſhes, 
namely, All. Saints, St. Sepulchre's, St. Giles, 
and St. Peter's, an account has been kept ever 
fince the year 1741; of the number of males 
and females that have been chrittened and 
buried (Diſſenters included) in the whole 
town. And in the pariſh of A//-/aznts, con- 
taining the greateſt part of the town, an ac- 
count has been kept ever ſince 1735, of the 
ages at which all have died there. 

In 1746, an accounit was taken of the num- 
ber of houſes, and of inhabitants in the town. 
The number of houſes was found to be 1083; 
and the number of inhabitants 51360.—In the '} 
== of All-Saints and St. Giles, the num- " 
er of male and female heads of families, ſer- b 
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wants, lodgers, and children, were particularly 
diſtinguiſhed. —The heads of families were, 
707 males; and 846 females. Children, 
males 624; females 759.—Servants, males 
203; females 2860.—Lodgers, males 137 ; 
females 287.—In St. Peter's, males 99; fe- 
males 129.—In Sr. Sepulchre's, adults 638 ; 
children 427. In this pariſh the ſexes were 
not diſtinguiſhed, 


The Chriftenings and Burials in the whole 
#own for 28 years, from 1741 to 1770, have 
been as follows. 


Chriſtened | - ww" 2288 4649— Annual medium 155 


Ny les 28 | 
Buried I 2858 5747— Annual medium 191 


In the pariſh of All- Saints, from 1735 to 
1770, or 36 years, 
Chriſtened } Makes 1632} 3242—Annual medium 90 


Buried Fo 1974 3690 - Annual medium 1029 


Of theſe died, 


Under 2 years of age — 1206 
Between 2 and 5 — 276 
Between 5 and 10 — 155 
Between 10 and 20 — 155 
Between 20 and 30 — 297 


Between 30 and 40 257 
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Between 40 and 50 — 297 
Between co and 60 — 300 
Between 60 and 70 — 293 
Between 70 and 80 — 285 
Between 80 and go — 155 
Between go and 100 — 14. 

Total 3690 


OO — 


A Table formed from theſe data in the 
manner of Table XII; or, on the ſuppoſition, 
that all who die in Northampton were born 
there, would give the expectation of a child 
juſt born 28.83 years; or, the proportion of 
the inhabitants to the annual deaths, as 28.8 3 
to 1. It has been ſhewn, that this propor- 
tion, in a place where the burials exceed the 
births, muſt be greater than the true propor- 
tion of the number of inhabitants to the an- 
nual deaths: And this appears to be the real 
caſe. For the bills ſnew, that, from 1741 
to 1750, or for 10 years, about the time 
when the number of inhabitants was 5136, 
the annual medium of burials was 197.5 ; 
which, multiplied by 28.83, gives 56933 or 
a gth part more than the 7rue number. 

A Table formed in the manner of Table 
XIII, would give the proportion of inhabi- 
tants to the annual deaths, as 26.41 to 1; 
and this makes the inhabitants 52163 or 


very near the true number. 
8 3 The 
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The IVth Table, in the Appendix, is form- 
ed in the ſame manner with Table XIV, for 
London: And this is the genuine Table of 
Obſervations for Northampton, from which 


may be calculated the true probabilities and 
values of lives, at all ages, in that town. 


At Norwicn, bills of mortality, of the 
ſame kind with thoſe in London and North- 
ampton, have been kept for many years. I 
have been favoured with a copy of theſe bills 
for 30 years, from 1740 to 1769. The an- 
nual medium of chriſtenings, during this pe- 


riod, has been 1057 (a), of burials 1206. 
And from hence, together with the account 
of the numbers dying in the ſeveral decads 
of life, after 10, I have formed Table V, 


which ſhews the true probabilities of life in 
this town. | 


(a) In this regiſter all that die before baptiſm, and 
alſo all that are born and die among Puakers, Jews, &c. 
are omitted. There are alſo ſome other omiſſions; and 
the true annual medium of births and burials muſt be 
greater than they are given in the bills. But this will 
have no effect on a Table of Obſervations, ſuppoſing 
the proportions of the births to the burials, and of the 
numbers dying in the different ſtages. of life, given right. 
Alt is proper I ſhould mention further here, that theſe 
bills give only the whole number of children dying un- 
der 10, without ſpecifying the numbers dying under two 
years of age, between 2 and 5, and between 5 and 10, 
as in other bills. I have, therefore, in forming the Ta- 
ble for Nog WIC, ſuppoſed the proportions of theſe num- 
bers the ſame that they are at NORTHAMPTON, h 

| 8 4 The 
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The following particulars ſeem to deſerve 
notice here. | 

Firſt. Had theſe Tables been formed 
from the NoRTHAMPToON and NoRwicu 
bills, for no longer time than any 10 years 
taken together, of the periods I have men- 
tioned ; they would have given the values 
of lives nearly the ſame. Theſe Tables, 
therefore, are founded on a ſufficient num- 
der of Obſervations ; and it appears, that 
there 1s an invariable law which governs 
the waſte of human life in theſe towns.— 
The ſame remark might be made concern- 
ing LonDoN (4). See p. 256. 

Secondly. An account was taken at 
SHREWSBURY, in 1750, of the whole num- 


(a) Some have entertained a very wrong notion of the 
imperfections in the LoN DON bills. They do, indeed, 
give the whole number of births and deaths much too lit- 
tle; but the concluſions with reſpect to the probabilities 
of life in LoN DON, and the proportion of inhabitants 
dying annually, depend only (agreeably to the obſerva- 
tion in the laſt note) on the proportions of the numbers 
dying in the ſeveral diviſions of life; and theſe are given 
right in the LoN DON bills. For firſt, There ſeems no- 
thing in this caſe, that can be likely to cauſe the deſici- 
encies in the bills to fall in one diviſion of life more than 
in another : But what decides this point is, that theſe 
proportions, as given by the bills for any ten, or even any 
hve years, come out nearly the ſame with one another; 
and always very different from the proportions given b 
other bills.—T here are no other variations, than ſuch as 
muſt-ariſe from the fluctuations of Loxpox, as to in- 
creaſe and decreaſe; and alſo from ſome improvements 
in its ſtate, which have lately taken place, Sec Eſſay I, 
p. 191, 192, 204. 1 
| S 4 ber 
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ber of inhabitants; diſtinguiſhing, particular- 
ly, the number at the age of 21 and up- 
wards.— The former number was 8141; 
and the latter, 5187. - According to a Ta- 
ble formed for Nox THAM TON, in the ſame 
manner with Table XIII, for Lon po, the 
whole number of the living is to the num- 
ber of the living at 21 and upwards, as 26,411 
to 16,586; that is, as 8141 to 5113.—Ac- 
cording to a like Table for NoRwicn, theſe 
numbers are to one another, as 24,500 ta 
15,6%0; that is, as 8141 to 5210.,—Theſe 
Tables, therefore, give the proportion of the 
ae number of inhabitants, to the number 
of the living at 21 and upwards, almoſt ex- 
actly the ſame with the true proportion, as 
it is at SHREWSBURY (a): And this affords a 
kind of demonſtration of the rectitude of the 
principles on which theſe Tables have been 
formed. 
Inthepariſh of Hol y-CRossnear SHREWS- 
BURY, an account was taken in 1760 and 
(a) The annual medium of births at SHREWSBURY, 
for 7 years, from 1762 to 1768, was 301; of burials 329. 
It appears, therefore, that one in 24+ of the inhabitants 
die annually, But it ſhould be remembered, that in 1766, 
the ſmall-pox and meaſles increaſed very much the mor- 
tality in this town; and I find alſo, that, ſince 1750, a 
nuriery for feundlings from Lo Dod, was eftabliſhed here; 
and that in 1768 this nurſery contained 660 children and 
tervants, It ſeems, therefore, probable, that the true 
medium of burials about the year 1750, muſt have been 
leſs than 329; and that the proportion of inhabitants 


dying annually, may not be much greater than it is & 
 NoRkTHAMPTON; gr I in 26.41, 
17705 
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1770, of the whole number of inhabitants; 


diſtinguiſhing, St times, the number at the 


age of 70 and upwards ; and the /aft time, 


the number at 10 and upwards: And J find, 
that a Table formed from the Regiſter of this 


pariſh, mentioned p. 193, 194, gives, likewiſe, 
theſe numbers as nearly the ſame as could 
poſſibly be expected. 

But further..—The number of inhabitants, 
not reckoning children, in the pariſhes of Sr. 
Giles and All- Saints, NORTHAMPTON, was, 
in 1746, 2460; and the 0h number of in- 
habitants in theſe two pariſhes was 3843. 
See p. 259.—In the account I have received, 
the particular age at which the limit of child- 
hood was fixed in taking this ſurvey, is not 
mentioned; but there is ſufficient reaſon to 
believe, that it was 21: And, taking this for 
granted, the number of inhabitants, not chil- 
dren, will come out, (by ſuch a Table for 
NoR THAMPTON, as Table XIII for Lon- 
DON) 2414; or, nearly the ſame with the 
number really found in theſe pariſhes.—Had 
this number been computed, from a Table 
formed for NORTHAMPTON, in the manner of 
Table XII, Appendix, it would have come out 
only 2176. This remark is applicable to the 
Table for Bre/law, formed - Dr. Halley, 
compared with the ſame Table, corrected for 
all the ages under 20 (4), by the rule, p. 25 f. 


The 
(a) I have given Dr. Haliy's Table in the Appendix 
Juit as he framed it. A correction of it might be made 
from 
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The neceſlity, therefore, of that correction is 
verified by facts; and it appears, abundantly, 
that the Tables I have given for NokTHu- 
AMPTON and Nox wick may be depended 
on. | 
But, thirdly. In comparing theſe two Ta- 
bles, it may be obſerved, that there is a dif- 
ference between them in favour of NoRTH- 
AMPTON, fewer dying there in childhood, 
and more in old age. The ſame would be 
found to be true, were the NoRTHAMPTON 
Table to be compared with a corrected Br ts- 
Law Table. It appears, therefore, agree- 
ably to what might have been expected, that 
NoRTHAMPTON, being a ſmall town com- 
pared with BREsLAaw and NoRwich, is leſs 
unfavourable to health and longevity. The 
difference, however, is not conſiderable. At- 
ter the age of 20, there is a ſtriking confor- 
mity between all the three Tables, which 
gives them great weight and authority. 
Further. It ought to be particularly no- 
ted, that theſe Tables prove the decrements 
from the proportion of births to burials, mentioned p. 244. 
And it would then appear, that a 25th part of the inha- 
bitants at Breſlaw die annually ; and that half the num- 
ber born die there under fix, as well agat Norwich. This 
Table, as we now have it, makes half live to 16 ; but 
the account mentioned in the note, page 245, ſhews this 
not to be the truth. It likewiſe makes the number of 
inhabitants at SHREWSBURY, above the age of 21, to be 
4739 and in the pariſhes of All. Saints and St. Giles, in 
ORTHAMPTON, 2230. It gives, therefore, theſe num- 


bers wrong; whereas, as obſerred above, a corrected 
Table would give them true, 4 
O 


Tables of Obſeruations, &c. 267 


of life in moderate towns, to be nearly equal 
thro' moſt of its ſtages. At NORTHAMMP- 
TON it appears that, of a given number of 
perſons alive at 20, the ſame number die 
every year till 78, without any interruption 
worth notice, except between the ages of 
30 and 40.—A like uniform decreaſe in the 
probabilities of life appears in the BRzsL aw 
and NorRwicn Tables; but not ſo remark- 
ably. It was this circumſtance in the BxrSs- 
Law Table, that led Mr. De Mozvre to the 
ypot bęſis, deſcribed in p. 2, and ſo often 
mentioned in this work. The values of lives, 
I have ſaid, deduced from this Hypotheſis, 
agree ſo nearly with the ſame values deduced 
immediately trom the Tables, that itis ſcarce- 
ly worth while to diſtingurſh them. But that 
every one may be able to judge of this for 


himſelf, I have calculated (2) the following 
Table. 


Value of a life By Breſlawv | By Norwich [By Northamp-|By Mr. De Moi- 
at the age Table, Table, | ton Table. | wre's Hypotbe ſis. 


12 17.617 17.48 | 17.20 | 16.69 
4 20] 10.49] 16.41] 15.93 | 15.89 
nin. ZO| 14.77] 15-15 | 14.85 | 14.08 
ent 40 12.90 13.30 | 13.10 | 13.19 
.. 5010.87 II.13 | 11.25 | 11.34 
60 8.58] 8.54 | 9.02 9.01 
70 5.59] 5.99 6.26 6.06 
75 4-21] 4-00] 4.79 4.29 


(a) Every calculation of this kind may be made without 
much labour, by a rule explained in note (O) Appendix, 
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It may be obſerved in this Table, that the 
values, by the Hypozhefis, come nearer to the 
true values by the NoRTHAMPToON and 
Norwicn Tables, than by the Bree aw 
Table; and alſo, that, before the age of 60, 
they are a// much higher than the values for 
the ſame ages in Loxpon by Table X; the 
inhabitants of London, (as Mr. De Moivre ob- 
ſerves) being © for cauſes (a) too well known, 
« more ſhort-lived than the reſt of mankind.” 
— The Hypothefis, therefore, is by no means 
applicable to LoNx DON lives. It is proper to 
add, that neither can it be applied to the va- 
luation of CouN TR lives. It appears, from 
the regiſter of the pariſh of Holy-Croſs (C), 
that the expectations of lives there are much 
greater than the expectations by the Hypothefis, 
The expeclatian there of a life (c) 

At 20 is 38. By Hypotb. 33. In Lond. 28.9 


27 33.9 29.5 25.1 
30 32 28 23.0 
40 25.7 23 19.6 
50 20 1 16 
60 14.5 13 12.4 
70 10 8 8.8 
a) Doctrine of Chances, p. 347. & 


b) See Eſſay I. p. 153, 194.—l have in the Supplement 

iven the Table of Obſervations from whence theſe con- 
cluſions are deduced In p. 263. a fact is mentioned, 
which ſeems: to prove, that 20 years is a period Jong 
enough to afford data in this caſe of ſufficient authority. 
It is, however, certain, that-the ſame regiſter continued 
10 or 20 years longer, will afford data more to be de- 
pended on, . | 
B From 
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From this compariſon it appears, that the 
Hypo: he/is, from 20 to 60, gives nearly the 
| | medium 

(e) The expectation of a child juſt born in this pariſh, 
is 33. At NORTHAMPTON, 252. At NoRWICH, 232. 
In LonDoN, 18.—In this pariſh, 1 in 11 dies at 80, and 
upwards. In NoRkTHAMPTON , 1 in 22, In Nox wich; 
1in27. In Lonpon; 1 in 40. See Eſſay I. p. 202. 


I will add, that the probabilities of life here, appear to 
be much the ſame, with the probabilities of life among 


the miniſters and profeſſors in SCOTLAND,—T his is a fact 


of ſome conſequence ; and, therefore, I ſhall beg leave 
to give a brief account of it. ; 

The mean age at which the miniſters and profeſſors 
enter into benefices and profeſſorſhips in Scotland, is reck- 
oned to be 27. Their number is 974. The eſtabliſh- 
ment among them for providing for their widows, begun 
on the 25th of March 1744 ; from Which ime to Novem- 
ber 22, 1770, 774 have died: That is; 29.07 annually ; 
or 1 in 332. The expedation, therefore, of a life among 
them, at the age of 27, is 332; which is nearly the ſame 
with the expectation, as given above, of a life of the ſame 
age in the pariſh of Holy-Croſs; and 34 years more, than 
the expectation of the ſame age by Tables III, IV and V. 
—Now, the expeclation at a given age, being compoſed 
of all the probabilities of life from that age to the extre- 
mity of life; there ariſes from hence reaſon for conclud- 
ing, that the probabilities of life among the miniſters in 
Scotland, cannot differ much in any part of life, from 
thoſe in this pariſh.—But there is another fact that con- 
firms this obſervation. 

The annual average of weddings among the miniſters 
and profeſſors in SCOTLAND, for the laſt 27 years, has 
been 31, The average of married perſons among them, 
for 17 years, ending in 1767, had been 667. This num- 
ber, divided by 31, gives 214, the expectation of marriage 
among them; which is above 24 years more than the 
expectation of marriage would be, by Dr. Halley's Table, 
on the ſuppoſition, that all 1ſt, 2d and 3d marriages may 
| be juſtly conſidered as commencing, one with another, 
| lo early as the age of 30.—The expedgtion of two equal 
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medium between the expectations of Lonnow 
and CounTRY lives; and for this reaſon it is 
excellently adapted to general uſe.—After 60, 
the expectations and values of lives in LoxnDox 
approach nearer and nearer to the expe&ations 
and values of lives in Northampton, Norwich, 
and Bre//aw ; till, at 70, they come to be 
almoſt the ſame. This is a circumſtance 
which, I believe, has not been attended to : 
And it 1s the more ſurpriſing, as there 1s no 
cauſe known, which can produce any error 
in the values of lives after 60, deduced from 
the LoN DON Table, except migrations from 
London; and the effect of theſe muſt be to 
diminiſh theſe values. 

The following obſervations will, perhaps, 
account for this. 


It has been proved, that at leaſt 54% the 
inhabitants of LonDoN, turned of 20 years 
of age, are emgrants to LoN DON from the 


joint lives is to the expedlation of a ſingle Hfe of the ſame 
age, as 2 to 3, by note (L) Appendix. It follows, there- 
fore, that among the miniſters in Scotland, the expeclation 
of a ſingle lite at 30, cannot be leſs than 32.25. Moſt 
probably it is more; on account of the later commence- 
ment of marriage in the ſituation of the Scorch mini- 
ters, —I reckon alſo, that 27 muſt be leſs than the mean 
age at which they enter their benefices and profeſſorſnhips; 
meaning by it, not the age on each fide of which equal 
numbers enter; but the age at which, the exceſs of the 
interval of time taken to enter on one ſide, is juſt fuch as 
to compenſate the greater numbers who enter on the other 
de. See the concluſion of note (F) Appendix. 


country. 
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country. So great a change as that, from 
the country air and modes of life, to the air 
and modes of life in London, muſt be parti» 


cularly hurtful to theſe perſons ; and, there- 


fore, (except -17fants) it is in them, probably, 
that the pernicious influence of London on its 
inhabitants chiefly takes place. They come 
in at every age till near 503 and this is the rea- 
ſon why the deaths continually increaſe in 
London till that age; but, after that age, the 


inhabitants conſiſting chiefly of perſons, who 


(like men zſed to drink) have been ſeaſoned to 
London, or with whom it does not happen 
particularly to diſagree ; the-number of deaths 
becomes leſs, and the values of lives begin to 
approach nearer to the common ſtandard in 
ſmaller towns. 


There is one more fact which I ſhall here 
take notice of; and which deſerves more at- 
tention than has been hitherto beſtowed upon 
it, I mean; © the difference between the 
* probabilities of life among males and fe- 
% mates, in favour of the latter.“ | 

From the account in p. 260, it appears, that 
at NokTHAMPTON, tho' more ales are born 
than females, and nearly the ſame number 
die; yet the number of living females is greater 
than the number of males, in the proportion 
of 2301 to 1770, or 39 to 30. This cannot 
| be accounted for, without ſuppoſing, that 

males are more ſhort-lived than /e e. One 
| K obvious 
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obvious reaſon of this fact is, that males are 
more ſubject to untimely deaths by accidents 
of various kinds; and alſo, in general, more 
addicted to the exceſſes and irregularities 
which ſhorten life. But this is by no means 
the only reafon. For it ſhould be obſerved, 
that at NoRTHAMPTON the number of /e 
male children was, in 1746, greater than the 
number of male children, in the proportion of 
759 to 624.—The greater mortality of males, 
therefore, takes place among children. — But 
this, together with the greater mortality in 
general of males at all ages, will more parti- 
cularly appear from the following recital of 
facts. g p 

In the pariſh of Holy-Croſe, Salop, the inge- 
nious Vicar, Mr. Gor/uch, in 1760, and again 
in 1770, took the number of male and fe- 
male inhabitants turned of 70. In 1760, the 
number of females turned of this age, was 
35; of males, 3. In 1770, theſe numbers 
were, females, 35; males, 26. And for the 
laſt 10 years, 11 out of 365 have died be- 
tween the ages of 85 and 1023 and they 
were all females. 

At BERLIN, it appeared, from the accu- 
Tate account which was taken of the inhabi- 
tants in 1747, and which has been mentioned 
in p. 224, 225, that the number of /emale citi- 
zens exceeded the number of h citizens, in 
the proportion of 4.59 to 391: And yet, out of 
this ſmaller number of males, more had died 


{of 
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for 20 years preceding 1751, in the propor- 
tion of 19 to 17 (a). 8 7 

At EpinBuRGn, in 1743, the number of 
females was to the number of males, as 4 to 33 
(See Eſſay I. p. 215) but the females that died 
annually, from 1749 to 1758, were to the 
males, in no higher proportion than 33 to 3. 
Before 1749, the bills gave the totals of bun- 
rials, without diſtinguiſhing them into the 
totals of males and females dying every year. 

Mr. Ker/eboom, in his Eſſay on the num- 
bers of people in HoLLAND, informs us, 
that from the Tables of aflignable Annuities 
for lives in HoLL AND, which had been kept 
there for 125 years, wherein the ages of the 
perſons dying are truly entered ; it appears, 
that females have, in all accidents of age, 
lived about 3 or 4 years longer than the ſame 
number of males. See Philoſophical Tranſ 
actians abridged, Vol. IX. p. 326. 

In Volume the 7th of the Philgſophical 
Tranſactions abridged, Part IV, p. 46, &c. 
there is an account of the numbers of Male 
and female ſtill-born children and chryſoms, 
and of boys and girls under 10, of married 
men and married women, and of widows 
and widowers, who died for a courſe of years 
at Vienna, Breſlaw, Dreſden, Leipfic, Ratiſbon, 


and ſome other towns in GERMANY. 
(a) Vid. Suſmilch, Gottliche Ordnung, &c. where a mi- 


nute account is given of the number of males and females 
at BERLIN in 1747 ; and allo, of the numbers of each 
ſex that had died from 1722 to 1750. . 

| S 
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He that will take the pains to examine 
theſe accounts will find that, though in theſe 
towns the proportion of males and females 
born is no higher than 19 to 18, yet the 
proportion of boys and girls (a) that die is 
8 to 7; and that, in particular, the „ill. born 
and chryſom males, are to the ſtill-born and 
chryſom females, as 3 to 2. 

In theſe accounts it appears alſo, that of 
7270 married perſons who had died in theſe 
towns (5), 4336 were married men, and but 
29 34 married women; that is, three married men 
died to two married wen. — In all Pome- 
RANIA, during 9 years, from 1748 to 1756, 
there died 13,550 married men, and 10,007 
married women ; that 1s, nearly 15 to 11. 
Suſmilch, Gottliche Ordnung, vol. i. tables, p.g7. 
The ſcheme for making proviſion for the 
widows and orphans of the miniſters in 
SCOTLAND, has obliged them to keep an 
account of the number of weddings among 
them, and the number of widows left an- 
nually ; and it appears, from the reports of 
the 7r»/tees for carrying this ſcheme into exe- 


(a) In the accounts from Bre/aw it is particularly 
mentioned, that by boys and girls are meant children to 
10 years of age, of whom, for 8 years from 1717 to 1725, 
ſeven males died to /ix females, excluſively of the /7i/-born 
and chr; ms. 1 2 


(b) In Bre/lawv alone, for the eight years mentioned in 
the laſt. note, 1891 married men died, to 1196 married 
women ; that is 5 to 3, 


7 | cution, 
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eution, that the annual medium of weddings 
(a), is (as obſerved in the note, page 269) 
31. And the annual medium of widows, 
who have come upon the ſcheme for 27 years, 
is 193. Of 31 marriages then contracted an- 
nually, 19 become extinct by the deaths of 
buſbands ; and but 11.8 by the deaths of wives. 
That is; among the miniſters and profeſſors 
in Scor LAND, 20 married men die to 12 
married wornen; or 5, to 3. It appears, there- 
fore, that there is the chance of 3 to 2, and 
in ſome circumſtances even a greater chance, 


that the woman ſhall be the ſurvivor of a 


marriage, and not the max. In order to ac- 


count for this by the difference of age be- 
tween men and their wives, this difference 


ought to be at leaſt 12 years (5). That is; 
ſuppcing the mean age at which women 
magry to be 23, the mean age at which men 
marry ought to be 35. But this ſeems to 
exceed the bounds of credibility ; and, there- 


(a) The annual medium of weddings, among the mi- 
niſters admitted to benefices, has been, for 27 years from 
the commencement of the ſcheme, 27. Beſides theſe, I 
find there haye been 4 weddings annually among them, 
befere admiſſion to benelices. Ihe whole annual medium, 
therefore, is no more than 31. 


() The chance of ſurvivorſhip between two perſons 
aged 21 and 34, is nearly 3 to 2 in favour of the former. 
There is the ſame chance of ſurvivorſhip between 25 
and 37; and 28 and 39. This way bs learnt from Pro- 
blem XVI, in Mr. De Moivre's Treatiſe on Life-An- 


nuitico, 
6 1 2 fore, 
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fore, very probably, the greater mortality of 
males muſt operate in this caſe. | 

It is further obſervable in the accounts from 
Germany, to which I have referred, that the 
number of widows dying annually, is four 
times the number of widowers (a) ; and, as 
widows are certainly, one with another, ſeve- 
ral years younger than wridowers ; it may be 
concluded from hence, that the number of 
the former in life together could not be leſs 
than five times the latter.— This fact is like- 
wiſe confirmed, by the obſervations which 
have been made among the miniſters in Scot- 
land. In 177c, the number of widows in 
life, derived from the whole body of mini- 
ſters and profeſſors, was 380; but the num- 
ber of widowers among them has, one year 
with another, been ſcarcely go ; that is, not fo 
much as a quarter of the number of 2/105, — 
It may be eaſily ſeen, and it would not be dif- 
ficult to demonſtrate, that neither the greater 
number of perſons left widows, nor any pro- 


(a) In Dreſden alone, the number of ꝛwidetus who died, 
in four years, was 584. The number of wwidowers, 149. 
That is; 4 to 1.—At WITTENBERG, during 11 years, 
98 widowers died, and 376 widows. At GoTHA, during 
20 years, 210 widewers and 760 widows. Suſmilch's Got- 
tliche Ordnung, Vol. II. p. 273. —In the country, on ac- 
count of a leſs difference between the ages of huſbands 
and wives and more early marriages, the deaths of 10:dow- 
ers and widows come nearer to one another ; for in Po- 
MERANIA, during the q years mentioned in p. 274, the 
widowers that died were 411, the widows 15533 or 2 to 5. 


7 | bable 
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bable ſuppoſition concerning the greater fre- 
quency of marriages among widowers, can 
completely account for this, without admit- 
ting the greater mortality of males.—This, 
therefore, appears on the whole to be a tact 
well eſtabliſhed : And it follows from it, that 
in order to calculate the values of Liye-An- 
nuities and Reverſions with exactneſs, there 
ought to be diſtinct Tables of the Probabili- 
ties of life for nales and females, All that is 
neceſſary to obtain the proper data for form- 
mg ſuch Tables is, that the /exes as well as 
the ages of the dead ſhould be ſpecified in the 
bills; and this 1s an improvement of our 
bills (a) of mortality which would give little 
trouble, and which, therefore, I hope, will 
be ſome time or other made. | 

It has been obſerved, that the author of 
nature has provided, that more ales ſhould 
be born than females, on account of the par- 
ticular. waſte of males, occaſioned by wars and 
other cauſes. Perhaps it might have been 
obſerved with more reaſon, that this provi- 
fion had in view, that particular weakneſs 
or delicacy in the conſtitution of males, 


(a) This improvement would be rendered more com- 
plete, by diſtinguiſhing the males that die, under the de- 
nominations of married men, widowers, and batchelors ; 
and the females, under the denominations of married wo- 
men, widaws, and virgins.— The uſe ] have made of ſome 
accounts of this kind which have been kept in Germany, 
mews that this would be of conſiderable ſervice. 
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which makes them more ſubject to morta- 
lity; and which, conſequently, renders it ne- 
ceſſary, that more of them ſhould be pro- 
duced, in order to preſerve in the world a 
due proportion between the two {cxes. 


In the courſe of this Eflay, it has often 
appeared, that I have been particularly in- 
debted to an information which I have re- 
ceived from NoRTHAMPTON.—l ſhould be 
inexceuſable, did I not mention, that I owe 
this information to Mr. Lawton, an ingeni- 
ous gentleman in that 'town, who has pre- 
ſerved the bills of mortality there with much 
care, and been very obliging in communicat- 
ing them to me.—lIt is much to be deſired, 
that like accounts were kept in every town 
and pariſh. It would be extremely agree— 
able to learn from them the different rates 
of human mortality in different places, and 
the number of people and progreſs of popu- 
lation in the kingdom. The trouble of keep- 

ing them would be trifling; but the inſtruc- 
tion derived: from them (a), would be very 
Important.—lI have already propoſed one im- 
provement of ſuch accounts. I will add, that 
they would be ſtill more uſeful, did they give 
'the ages of the dead after 10, within periods 
of five, inſtead of ten years. — During every 
period, ſo ſhort as five years, the decrements 


(9) See Eſſay I. p. 210, 211. ö 
o 
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bf life may, in conſtructing Tables, be ſafely 
taken to be uniform. But this cannot be 
equally depended on, in periods ſo long as 
ten years. 

There is yet another improvement of theſe 
accounts, which 1 ſhall take this opportunity 
to mention. They ſhould contain not only 
a liſt of the diſtempers of which all die, like 
that in the London bills; but they ſhould ſpe- 
cify particularly the numbers dying of theſe 
diſtempers, in the ſeveral diviſions of life (a). 
Accurate regiſters of mortality kept in this 
manner, in all parts of the kingdom; and 
compared with records of the ſeaſons, and of 
the weather, and with the particular circum- 
ſtances which diſcriminate different ſituations, 
might contribute, more than can be eafily 
imagined, to the increaſe of phy/ical know- 
ledge, —But to proceed no farther in theſe 
Obſervations ; 1 ſhall now beg leave to ſhut 
up this whole work with the following ge- 
neral reflection. 


1 have repreſented particularly, the great 
difference between the probabilities of human 
life in towns and in country pariſhes ; and 
from the facts I have recited, it appears, that 
the further we go from the attificial and ir- 


(a) Since the former editions of this work, bills, on 


_—_ at Mancheſter and Chefter. 
T 4 regular 


an improved plan of this kind, have been actually eſta- 
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regular modes of living in great towns, the 
fewer of mankind die in the fir/t ſtages of 
life, and the more in its /aft ſtages. The 
lower animals (except ſuch (a) as have been 
taken under human management) ſeem in 
general to enjoy the full period of exiſtence 
allotted them, and to die chiefly of old age : 
And were any oblervations to be made among 
ſavages, perhaps the ſame would be found to 
be true of them. DEA H is an evil to which 
the order of Providence has ſubjected every 
inhabitant of this earth ; but to man it has 
been rendered unſpeakably more an evil than 
it was deſigned to be. The greateſt part of 
that black catalogue of diſeaſes which ravage 
human life, is the off- ſpring of the tender- 
neſs, the luxury, and the corruptions intro- 
duced by the vices and falſe refinements of 


(a) Calves are the only animals taken under our pe- 
culiar care immediately after birth ; and, in conſequence 
of then adminiſtring to them the ſame ſort of phyſic that 
is given to infants, and treating them in other reſpects in 
the ſame manner, it is probable, that more of them die 
ſoon after being born, than of al the other ſpecies of 
animals, which we ſee in the fame circumſtances. See 
the Comparative View of the State and Faculties of Man with 
thoſe of the Animal World, p. 23.— lt is, indeed, melan- 
choly to think of the havock made among the human 
ſpecies by the unnatural cu/fo1ms as well as the vices, which 
prevail in poliſhed ſocieties. I have no doubt, but that 
the cuſtom, in particular, of committing infants, as ſoon 
as born, to the care of er mothers, deſtroys more lives 
than the ſword, famine, and peſtilence put together. 

Civil 
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civil ſociety (a). That delicacy which is in- 
jured by every breath of air, and that rot- 
tenneſs of conſtitution which is the effect of 
indolence, intemperance and debauchery, 
were never intended by the Author of Na- 
ture; and it is impoſſible, that they ſhould 
not lay the foundation of numberleſs ſuffer- 
ings, and terminate in premature and miſer- 
able deaths.—Let us then value more the 
ſimplicity and innocence of a life agreeable 
to nature; and learn to conſider nothing as 
ſavageneſs but malevolence, ignorance, and 
wickedneſs. The order of nature is wiſe 
and kind. In a conformity to it conſiſts 
health and long life; grace, honour, virtue 
and joy. But nature turned out of its way 
will always puniſh. The wicked ſball not live 
out half their days. Criminal exceſſes em- 
bitter and cut ſhort our preſent exiſtence; and 
the higheſt authority has taught us to ex- 
pect, that they will not only kill the body, 
but the /ou/; and deprive of an EVERLAST= 
ING EXISTENCE. 


(a) The ingenious and excellent writer quoted in the 
laſt note, obſerves, that the whole claſs of diſeaſes which 
ariſe from catching cold, are found only among the ci- 
vilized part of mankind, p. 51.—And, concerning that 
loſs of all our higher powers which ſo often attends the de- 
cline of life, and which is ſo humiliating to human pride 
he obſerves, that it exhibits a ſcene Aba in nature, 
and that there is the greateſt reaſon to believe, that it 
proceeds from adventitious cauſes, and would not take 
place among us if we led natural lives, p. 62. 
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Note (A). See Queſtion III. Page 11. 


L E be any given expectation of life; and 
W =X pr will be the number of perſons 


alive at the end of x years, ariſing from p perſons 
left annually as widows, (or added annually to a 
town or ſociety) at the age whoſe expectation is E. 
The maximum, therefore, is always pE—. In*Mr. 
De Moivre's Hypotheſis, E is always + the difference 
between the given age and 86. See the note, page 2, 
and the latter end of the note in page 37. See 
likewiſe the beginning of the Firſt Eflay, and note 
(L) in this Appendix, where the inveſtigation of 
this rule will be given. 

It will not be amiſs to give the following ex- 
ample of the application of this rule, 


At the time of the commencement of the 


ſcheme, among the miniſters and profeſſors in 
SCOTLAND, for making proviſion for their widows, 
it was neceſſary, that a calculation ſhould be made 
of the number of widows that would be upon the 
icheme at the end of every year, till they came to 
a maximum, on the ſuppoſition that, (agreeably to 
what particular enquiry had ſhewn to have hap- 
Þgned for many preceding years.) 20 new widows 
would be left every year (@). In order to make 


(a) For the laſt 27 years; that is, from the commencement 
of the ſcheme to the preſent time, this number has been 195, 
az mentioned, p. 275. 
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this calculation, let 4 of the 20 widows be ſuppoſed 
to be under 32 years of age when left; and let 28 
be ſuppoſed their mean age. Let the ſame num- 
ber be left between 32 and 49, and let 35 be their 
mean age; between 39 and 47, and 43 their mean 
age; between 47 and 57, and 32 their mean age; 
between 57 and the extremity of life, and 63 their 
mean age. The number in life together, to which, 
in 10 years, 4 widows left annually at the age of 
28 will grow, is, by the rule, (E being 29) 
116—10 | a 

——X 40, or 36.55. -The number alive at 


e 80, or 66.2. 
At the end of 30 years, the number alive will be 
89 of 40 years, 104.82: of 58 years 116—— 
'T hele numbers, found in the ſame way, for the 2d 

claſs, (E being 25.5,) at the end of 10, 20, 30, 40, 

and 31 years, will be 36.7—64.31—84.79—97.25— 
- DOR For the 3d claſs, (E being 21.5) at the end 
of 10, 20, 30, 40, and 43 years, 35.34—61.4— 
78.13—85.6—86 For the 4th clats, (E being 
17) at the end of 10, 20, 30, and 34 years, 34.11 
— 56.47—67—68 For the 5th claſs, (E being 
11.5) at the end of 10, 20, and 23 years, 31.3— 
45.2—46——The whole number, therefore, con- 
fiſting of all the claſſes, will come to a maximum 
nearly in 38 years; and the totals in life, at the end 
of 10, 20, 30, 40, 50, and 38 years, will be 
173.37—293.58—304.83—401.07—418. 

Theſe determinations ſuppoſe none to marry. 
In 10 years, from 1757 to 1767, I have been in- 
formed, that but 9 widows married. Let us then 
ſuppoſe, that one widow of the firſt claſs marries 
every year; and let all that marry, be ſuppoſed 
to continue, one with another, 5 years in 1 oh 

09 


the end of 20 years, will be 


K PFPEN D ITX. 28 5 
hood before they marry. On theſe ſuppoſitions, 
the foregoing totals will, at the end of the ſame 
periods of years, be 169.23 — 282 — 347.5— 
389.47 394. | 
Theſe calculations are made from Mr. De 
Moivre's Hypotheſis, Had they been made ex- 
actly from Dr. Halley's Table, or any other of the 
Tables I have given at the end of this work, ex- 
cept the London one, the reſults would have been 
very nearly the ſame. 

Twenty-ſeyen years have now elapſed ſince the 
commencement of this ſcheme ; and the number 
of widows living every year have, in fact, correſ- 


ponded to the laſt numbers 1 have given, as nearly 
as could be expected, | 
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Note (B). Queſtion VI. age 21. 


E Tur ſignify the ſum of 1 J. and its intereſt, 
for one year. The value of a life, whoſe 
complement is , being (by Mr. De Moivre on 
Annuities, 4th edition, wy 14. and p. 100.) 


2—1 2—2 

ur nr* v ur? 
lue of * IRE of ir 1 two years muſt be 
8 


woo > . &c. which is equal to — X — x 


n—3 „—4 n—5 


2—2r 127 


0 
Now — is the preſent value of 17. due at the 


—2 _ 
end of two years. —— is the probability that a 


life, whoſe en is u, ſhall continue two 


—3 1—4 1 — 
years, and == + == - + ==>, &c. is the va- 
1 an? * Af n— 27 


lue of a life two vears older than the life whoſe 
complement is x, And, therefore, (ſince any num- 
ber of years leſs than # may be ſubſtituted for two 
years) the rſt rule given in this Queſtion is right. 
The tame proceſs, applied to joint lives, will 
demonſtrate what is faid in the Schelium. 


Note, 


Note (C). See Queſtion VII. Page 22. 


hrſt poſſible pay ment of an annuity to be enjoyed 


lives continue 7 years, and the life, whoſe comple- 


then fail in the 8th year, multiplied by - „or by 


11, diſcounted for 8 years. The probability that 
the life of the expe#ant ſhall continue 8 years is 
n—8 


. The probability that the cer lite ſhall con- 


tinue 7 years is _ The probability that it ſhall 


| continue 7 years, and fail in the gth year, is 


N == The' probability, therefore, 


mM —7 


that the life of the expectant ſhall continue 8 years, 
and the other life continue 7 years and fail in the 8th, 


is . To and the preſent value of the firſt poſſi- 


ble payment of the annuity ſuppoſed, is = * = 


| See The Doctrine of Annuities, by Mr. Simpſon, 
. 6—15, or his Select Exerciſes, p. 315, &c.— 
In like manner, the preſent value of the 2d pay- 
ment, at the end of the gth year, may be found 
** ro 
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E T the complements of any two aſſigned 
lives. be n and m. The preſent value of the 


by the life whoſe complement is 2, provided Soth 
ment is u, ſurvives the other after that term, is the 


probability, that the life of the expectant ſhall 
continue 8 years, and the other life 7 years and 


— A 


— — 
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2 
ng m— mg n. 
to be —— R — — * 1 7 Or 2 * * 
. hs 2 value of all the — — 
n—8 
77 * = m < + * * 5, kee. 
But this ſeries is equal 8 * — X —.— X 
. n—9 2 2-10. 
=, m7 D, m7 e 


&c. Now =< —— N * * 
m—7 Wr 7 gy” 
&c. is the value of an annuity for a life ſeven 
years older than the expectant, after another life 
{even JR cet ” the life whoſe complement 


is n. — x is the probability that both 


the 23 lives ſhall continue 7 years. And = 


is the value of 1 /. due at the end of 7 years. The 

rule, therefore, given for ſolving this queſtion, is 
right. 

Arie demonſtration, as well as that in the laſt 
note, is, for the ſake of more eaſe and clearneſs, 
applied to the hypotheſis of an equal decrement 
al life. It does not, however, depend upon it, 
but may be applied t to any table of obſervayions. 
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Note (D). Queſtion IX. Page 29. 


E the complement of any two aſſigned lives 

be n and m, and the given term be ſeven 
years, as in note (C). The probability that the 
jormer life (ſuppoſed to be the life in expectation) 
ſhall laſt 8 years, is, by Mr. De Meivre's Hypo- 


theſis, =, and the probability that the latter 


life ſhall fail in 8 years, 1s 7 and the firſt pay: 


ment of the annuity mentioned in this queſtion, 
depends on the happening of Loth thele cvents, 


8 
m* A 


The preſent value, therefore, of the firſt poſſible 


the probability of which is — * 


payment of the annuity is = * — like 
manner; the preſent value of the ſecond poſſible 


pay ment 1s —— * 25 and of all the payments, 


83 8 —9 9 , n—10. 10 
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I. 9 n—9 7 , n—10 7 
= Mo + ——= _— + „ &c. or 
—7 m7  n—8 1 n—g * 

to a „ 

177 * N & mn * n—7r X 7 + tu—7r* * 
2 2 Met n—10_ 3 5 1 51 77 7 
M WM 7 3 2 m 2 u * 
2 1—9 1— 10 


-» &c. which is the very 
27 rr 7  n==7r 


rule given for ſolving this queſtion, as will appear 
from notes (B) and (C). 
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Note (E). See the Scholium to Queſt. X. 


CCORDING to the calculations, the time 

in which the firſt yearly payment of a rever- 
ſionary annuity becomes due, is the end of the year 
in which the event happens that entitles to it, how- 
ever little or much of the year may then happen to 
be unelapled. And this, likewile, is the time 
when a reverſionary ſum becomes due. Thoſe who 
know how the calculations of the values of rever- 
ſions are inſtituted, muſt know this. But an an- 
nuity, the firſt payment of whicls is to be made at 
the lame time with another payment of a ſum in 
hand, ſufficient to buy an cqual annuity, is worth 
one year's purchaſe more than that ſum. For 
inſtance. Reckoning intereſt at 4 per cent. and v 
being 11. increaſed by its intereſt for a year, or 1.04, 


ES 2 . 
Ag, &c. = 257. is the preſent value of 


an eſtate of 1 /, per annum for ever. That is, it is 
the value of it, ſuppoſing the firſt rent of it is to 
be paid a year hence. If the firſt rent is to be 
received immediately, or at the ſame time with 
another payment of 25/. it is worth one year's 
purchaſe more, or equivalent to 26 /,——] have 
not found, that any ot the writers on annuities and 
| Ieverſions, have attended to this obſervation. It 
| luggeſts a correction neceſſary to be applied to the 
common ſolutions of ſeveral important problems : 
particularly to the 21ſt and 22d in Mr. Simpſon's Trea- 
| itſe on Annuities, and the 26th, 27th, 32d, 33d, and 
| 40th problems in his SeleZ Exerciſes; and to all other 
| problems of the ſame kind in other writers. There 
| U 2 can 


demonſtration. 
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can be no great occaſion for being more explicit. 
It will not, however, be amiſs to add the following 


- is the preſent probability 


that a life whoſe complement is u will fail in any 


one aſſignable year of its duration. S & 12 


+ = &c. (2), or the preſent value of 1 J. per an- 


num for x years, multiplied by = is the preſent 


value of the ſum or legacy denoted by S, payable 
at the failure of the given life. Therefore, (u be- 
ing 56; the life 30; intereſt 4 per cent. r=1.04; 
the ſum 257.) the value of the expeCtation, by 
Mr. De Moivre's hypotheſis, is 9.919. 

Further. The value of 1 /. to be received at the 
end of a year, provided the life whoſe complement 
is n fails, is the probability of the failure of the 
life multiplied by x /. diſcounted for a year, or 


2—1 


1 — 


8 7 In like manner; the value of 1 /. 


to be received at the end of two years, if the ſame 


life fails in 2 years, is 1 — == * = And, there- 


fore, the value of all the poſſible payments of af 
eſtate or annuity of 17. for ever, to be entered 


— anos —_ 


; SE n—1 1 
upon after the given life, is 1 4 


F—2 


I 167 7.— 1 1 
r * x A&K (++ 
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— —-U 


— + 
j &c. that is, the value of the life ſubtracted 


from the perpetuity ; or, in this example, I. 14.684, 
= value of a life at 30) ſubtracted from 25 that 
is, J. 10.316. But 10.316 is to 9.919, in the ſame 
ratio with 104 to 100, or 26 to 25, agreeably te to 
the rule in the Scholium, 


2—1 1—2 


þ T I T 
==. &c. or 1 1 &c. . * 


U 3 Note 
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Note (F). Queſtion XIII. Page 44. 


HEN I here call 48 the mean age of all mar- 

ried men, and 4o the mean age of married 
women, I do not intend to ſuppoſe, that there are as 
many married perſons who exceed theſe ages, as 
there are who fall ſhort of them. It is likely that the 
latter are moſt numerous; and it is neceſſary that 
this ſhould be the caſe, to render the ſuppoſition I 
make juſt.— If all marriages commenced at 33 for 
the man, and 25 for the woman, one half of them 
would be diſſolved by the time the men were go, 
and the women 42; for (by the Hypotbeſis, and 
alſo nearly by the Hreſſato, Norwich, and Northamp- 
lon tables) there is an equal chance for the joint 
continuance of two lives, whole ages are 25 and 
33, ſeventeen years. Forty two and fifty then 
would be properly the mean ages at which widow- 
hood would commence; meaning by theſe “ the 
ages on each fide of which equal numbers are 
e left widows and widowers.” But, tho' in this 
caſe half the marriages of every year would be diſ- 
ſolved in 17 years, they would not be al/ diflolved 
in twice that time. So far would this be from 
happening, that about a 7th part would continue 
beyond twice 17 years; nor would it be certain, 
that they would be all diſſolved till near the ex- 
tremity ot the poſſible extent of life, Tho', there- 
tore, an equal number of marriages would be dil- 
ſolved, or an equal number of widows and wl- 
dowers left before go and 42, and afterwards, yet 
the ages of the latter would, one with another, 
much more exceed go and 42, than the ages of 
the former (that is, of the widows and widowers left 


4 before 
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before 50 and 42) would fall ſhort of them. And the 
number of marriages allo in the world, among per- 
ſons of greater ages than theſe, would be much 
fewer than among perſons of leſſer ages. In other 
words: the period, at which the marriages that 
have been contracted are half diſſolved, is not the 
period at which the number of marriages conſtantly 
exiſting is equally divided, but this period falls 
ſome years ſooner; and the period I have in view, 
falls in that part of the interval between theſe two 
periods, where the greater ages of the marriages 
on one ſide, are juſt enough to compenſate (in ſuch 
a calculation as that I have given) their deficien- 
cies in number, compared with the number of 
marriages on the other (ide. 

In ſhort. Suppoſe 35 marriages every year, 
between perſons 33 and 25 (a). In 12 years there 
would be half as many in the world, as could 
poſſibly ariſe from ſuch a number of yearly wed- 
dings. In 17 years, halt every ſet would be ex- 
tinct. The expeclation of every marriage would be 
19 years, by prob. 21 oi Mr. De Moivre's Treatiſe 
on Annuities, or by the note p. 305: that is, 
taking them all together, they would exiſt juſt as 
long as an equal number of Angle perſons, ſuppoſed 
to be ſure of living juſt 19 years, and no more: 
or, as long as an cqual number of fingle perſons, 
all 48 years of age, ſuppoſed to be ſubject to the 
common laws of mortality. One with another, 
then, they will be all extin& in 19 years: the 
marriages which continue beyond this term, tho” 
fewer in number, enjoying among them juſt as 

(a) In the Pais de Vaud, Switzerland, the mean age at which 
women marry, is nearly the very age here mentioned: Bur it 
will be thewn in the Supplement, that the expectation of mar- 
riage there, is no leſs than 23 years and + ;.ſo much higher are 


the probabilities of life in the country than in 70oxv2s, or than they 
ought to be according to Mr. De Moi vre's Hyporhefts, See p. 268. 


93 much 
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much more duration, as thoſe that fall ſhort of it 
enjoy leſs. Widows, then, at a medium, will com- 
mence widowhood at 44 (that 1s, 25 increaſed by 1g) 
years of age, and «w7dowers at 52. The values, there- 
fore, of the lives of the former, when they commence 
widowhood, will, one with another, be the ſame with 
the value of a life at 44; or, (reckoning intereſt at 
4 per cent.) 12.5 years purehale, in one preſent pay- 
ment, (the annuity to begin at the end of a year), 
and their expe#ation of life will be 21 years, or half 
the difference between 44 and 86. The value of 
the lives of the latter will be 10.92, and their ex- 
pectation 17 years.— The whole number of marriages 
conſtantly exiſting, which would reſult from 35 
ſuppoſed to commence annually, would be 19 X 35, 
or 665; and 53 years (the difference between 32 
and 86) would be the time in which they would in- 
creaſe to this number The chance of ſurvivorſhip 
would be the odds of 69 to 53, by prob. 18th, 
Mr. De Moivre on Aunuilies; that is, in 33 years, 
35 relicts of theſe marriages would be left every 
year, and the number of 2;dows would be to the 
number of widowers, as 69 to 53; or 19.8 widows 
would be left annually, and 14,2 wrdowers. The 
maximum of widows in lite together, if none mar- 
ried, would be 21x 19.8, or 416; and they 
would increaſe to this number in 114 years (or 61 
years after the number of marriages had attained 
to a maximum) The maximum ot widowers would 
be 15.2X 17, or 258; and they would increale to 
this number in 106 years, 

An eaſy method may be hence deduced of ſolv- 
ing the queſtion which occaſions this note——lf 
the number of the members of the cſtabliſhment 
] have ſuppoſed, is 665, and the mean ages at 
which marriage may be deemed to commence are 
25 and 33, 19.8 widows will (it has juſt prey 

| 0 
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be left every year; and the values of their lives, 
when they commence widowhovd, will be, one 
with another, 124 years purchaſe. An annuity of 
201. will, therefore, be worth, to each widow, 2301. 
and 19,8 ſuch annuities muſt be worth 49507, 
which, conſequently, is the annual income neceſ- 
ſary for the ſupport of the eſtabliſhment, the firſt 
payment to be received immediately: or J. 7.44 
from each of the 665 members; which anſwers 
nearly to the determination in the note page 44. 
In the laſt Eſſay, p. 275, it has been ſhewn, that 
obſervations determine the chance of ſurvivorſhip 
- favour of the wife in marriage, to be really ſo great 
as 3 to 23 and in ſome circumſtances greater, I have 
allo there obſerved, that in order to account for this, 
from the difference of age between men and their 
wives, this difference mult be at leaſt 12 years, and 
the mean ages of all who marry annually, muſt be 
ſuppoſed to be about 23 and 35. In this caſe, 19, 
as before, will nearly be the exprfation of all mar- 
riages. The mean age at which widows and wi- 
dowers will commence ſuch will be 42 and 54. The 
number of annual marriages neceſtary to keep up 
665 marriages conſtantly exiſting, will be 
The number of widows left annually, by ſuch a 
number of marriages, will be 21; and the values 
of their lives, at the time they commence widow - 
hood, will be 12.85 years purchaſe by Table VI: and 
therefore, the whole annual income neceſſary for the 
ſupport of the ſuppoſed eſtabliſhment,will be 33914. 
or an annual payment, beginning immediately, of 
8. 11 from each member The number of widows 
on ſuch an eſtabliſhment will, in 63 years, grow, if 
none marry, to 462 ; and the number of widowers 
to 224.——lIt may be depended on, that all this 
would happen as far as Dr. Halleys Table, or the 
Tables for Norwich and Nortbampton, exhibit the 
true ſtate of human mortality, 


Among 
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Among the miniſters and profeſſors in Scor. 
LAND, the number of married men being 667, or 
nearly that here mentioned, the number of annual 
weddings has, for many years, been at an average 31, 
and the number of widows left angually 19.2; and, 
therefore, the chance of ſurvivorſhip in favour of 
the wife, as 19.2 to 11.8, or 5 to 3. See Eſſay IV, 
p. 274. This is not more different from the reſults 
I have given, than might have been expected; 
and the chief reaſon of the difference is, that the 
expellations of ſingle and joint lives among the mi- 
niſters and their wives in SCOTLAND, are greater 
than thoſe given by Dr. Halley's, and the other ta- 
bles of obſervation——Thele tables give the ex- 
pectations of lives as they are among the bulk of 
mankind in moderate towns. The expectations 
of lives among the better fort of men, living 
moſtly in country villages and pariſhes, are much 
greater. The fact 1s, that among the miniſters in 
Scotland, the expectation of a ſipz/e life, at the age 
of 27, 1s three years and an half greater; and, 
of joint lives, about two years and a half greater, 
than the ſame expectations by Dr. Halley's Table. 
Ibid. page 269. 

I cannot help juſt mentioning another remark 
here. It may be obſerved, that ſuppoſing no 
ſecond marriages, and, at the ſame time, that the 
odds for the woman's ſurviving in marriage is 3 to 
2, the number of widows in the world would be 
double the number of widowers. Bur it has been 
found, in fact, that the number of widows is hve 
times the number of widowers. How this 1s to be 
accounted for, I have ſhewn in the Eflay jult re- 
terred to, page 276. 


Note 


APPENDIX, 299 


Note (G). Queſtion XIV. Page 48. 


'ET r be 1/. increaſed by its intereſt for one 
year; t the given time or number of years 

for which the aſſurance is to be made, à, b, c, &c. 
the probabilities taken out of a table of obſerva- 
tions, that the perſon whoſe age is given ſhall live 
I, 2, 3, &c. years; and P the probability that he 


1— 2 , I—b  I—c 


ſhall live : years. Then —— + —— + , &ce. 
1 1— f  1—P 
/ x37 * == += + 


I a b c ES ED 
SC == +5 &c. E 
„ 


WEE i: 
* 7 ＋ * &c. will be the exact value 


of an annuity to be entered upon at the failure of 
the given life, provided it happens in ? years, 
And the rule is nothing but this value expreſſed 
in words, In a ſimilar manner may be demon- 
ſtrated the other rule for finding the values of 
aſſurances for a given time, an two joint lives, or 


the longelt of two lives, 


Note 
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Note (H). Queſtion XV. Page 56. 


ET r ſignify as before; S the given ſum te 
be aſſured, , the given time; N and #the 
number of the living in the table of obſervations, 
at the age of A and B reſpectively; A, B, C, &c. 
and a, 6, c, &c. the number of the living in the 

table, at the end of 1, 2, 3, &c. years from the ages 
of A and B; D, D, D, D, &c. and d, d, d, d, &c. 


. 


the decrements of life in the table, at the end of 
1, 2, 3, &c. years from the ſame ages. Then, by 
reaſoning in the ſame manner with Mr, Simpſon, in 
p. 316, &c. Select Exerciſes, it will appear that S x 


Auf  BXd © CXd 4 
Na + NF ＋ N Kc. (1) ＋S N ar + 
Da _—_ r 
Nen + N: &c. (() K Nr T N 
C4 8 Dd D 


N- &c. (t) ＋ N * 757 — 1 &c. (t). This 


is the exact anſwer to Queſtion XV. and the rule 
is as near an approximation to it as there is reaſon 
to deſire. 

In the ſame manner, retaining all the ſame ſym- 
bols, it may be found, that the anſwer to Queſtion 


XVI. is 
DA D DDA D+D-+D x4 
I I SEES | : I 1 III 
S * Nu. + Nur * Nur; Nur“ 


DA D Da 
(t), &c. + S X — + N pe + : &. 


2Nar* 2Nunr3 
(t—1) 
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s PA DFDxa BBA D NI 
— — 2 3 1 1 8 =. 
(t—1) — ur X Nr + Nr ＋ 


„ 
r i + Ep &c. (c). 
D D+D Dr DTD 

8 I A, &c, (t—1) is the 
But Fr + Nr T Ne : ( | 
ſame with the exceſs of the value of an annuity 
certain for a number of years leſs by one year than 
the given term, above the value of an annuity on 
the life of A, for the ſame number of years ; from 
whence the reaſon of the rule for ſolving this 
queſtion may be eaſily diſcovered, 


Nea * 


Note 


+4 — — 
2 1 * 


3 ů 
— » <on- a S 
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Note (I). Page 118, Kc. 


* T t be any given term of years; p the va- 
| 


ue of 1 /. 1 at the end of the given term; 
A the value of an annuity certain for the ſame 
term; u the complement of a given life; G the va- 
lue ſor the given term, of two Joint lives, both 
equal to the given life; (to be found by Queſt. VI.) 


P the perpetuity ; v, 1 1. increaſed by its intereſt for 
one year. 


Then A—G X #2 --!Xx px P—A x P X rwill be 
the preſent value of 17. 2/7. 3/7. &c. (t) payable at 
the end of 1, 2, 3, &c. (t) years; but ſubject to 
failure when the given life fails. 

If ſuch a courſe of payment is to begin im- 
mediately, and to be made at the beginning of 
every year, till / + 1 payments are made in 7 years; 
add to the preceding value, the value increaſed by 
unity of an annuity on the given lite for / years, 
found by Queſtion VI. and the ſam will be the va- 
Jue ſought. And this value divided by the pre- 
tent value of what may happen to remain of the 
given life after ? years, found by Queſtion VI. will 
give the flending annuity to which ſuch a ſeries of 
increaling annual payments, beginning immedi— 
ately, will entitle, for the remainder of the given 
life after ? years. 

With the afliſtance of this theorem, all that is 
ſaid in p. 117, &c, may be inveſtigated. It 
would be too tedious to enter into a more minute 
account 
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Note (K). Page 149. 


ET d ſignify the difference between the com- 
plements of the youngeſt and oldeſt lite in 
the body of Annuitants, here deſcribed, at the 
time they enter; let S ſignify the ſum of theſe 
complements; n any given number of years not 


8 a . 
greater than Some and x the ratio of the whole 


: S XxA 
number of Annuitants 6 Then 


xx d will be the number that will die the iſt year; 


xX d + = the number that will die the 2d year; 


x X 47 F ＋ , 3d year; 


„ 
X d F AIS, Ath year; 


8d 124 16d 164 
NFF. gth year; 


——— 


— 
— 
» 
— 


— 


— — 


— 


. og 24 
and x nd u -n 8 1 2—2 +#u—21* x K +83 


8 44 = Be 

g K S T- 4 T - A x S, &c. (u) 
will be the whole number dying in » years. When 
z is greater than — 25 this ſeries is greater than 


the whole number dying in u years; but in all 
other caſes it gives this number exactly, ſuppoſing 
the probabilities of life to decreaſe uniformly. 


In 
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In the preſent inſtance, the youngeſt life being 20, 
and the oldeſt 60, the two complements are 56 and 


26. S 82. d zo. == 1230. And therefore x = 


2 8 27.1, Take n S 30 years, and the fore- 
going ſeries will be 27. i X 900 3 I $.2 + 7.242 « 
104 = 33.214, which is a little greater than the 
whole number dying in 30 years, but at the ſame 
time lets than the whole number of Annuitants. 


Note 
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Note (L). See Effay I. Page 170, 1775 
173. 


HE ſum of the probabilities tlat any given 

lives will attain to the end of the ift, 2d, 
2d, &c. years from the preſent | time to the of 
extremity of life 155 inſtance, 2 + |» 22. & 
to 25 =22 4 for lives of 40, by the FBS; ts) 5 
de called their expectation, or the number of pay- 
merits due to them, as yearly annuitants. The ſum 
of the probabilities that they will attain to the end 
of the 1ſt, 2d, 3d, &c. half $5, (or, in the parti- 
cular caſe ſpecified, £ 2 +2 $ + , Kc. = 
2: balf years, or 224 years) is 9 expectation as 
balf yearly annuitlants. And the fums juſt men- 
tioned of the probabilities of their attaining to the 
end of the 1ſt, 2d, 2d, &c. moments (equal in the 
ſame particular caſe to 23 years) is properly their 
expellation of life, or their expedlation as annuitants 
ſecured by land. 

Mr. De Moivre has omitted the demonſtrations 
of the rules he has given for finding the expecta- 
tions of lives, and only intimated in general, that 
he diſcovered them by a calculation deduced from 
the method of fluxions. See his Treatiſe on Annui- 
ties, page 66. It will, perhaps, be agrecable to 
lome to ſee how eaſily they are deduced in this 
method, upon the hypotheſis of an equal decre- 
ment of life. 

Let # ſtand for a moment of time, and n the 


complement of any aligned life. Then 2 , =, 
mz 


, &c, will be the preſeut 3 of its 


X con- 
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continuing td the end of the 1ſt, 2d, 3d, &c. mo- 


ments; and _ the probability of its continuing 


to the end of x time. —_ X will therefore be 


the fluxion of the ſum of the probabilities, or of an 
area repreſenting this ſum, whoſe ordinates are 
H—x : . 

, and axis x,—The fluent of this expreſſion, or 


ST. . R F 
. the ſum itſelf for the time x; and this, 


when xn, becomes zu, and gives the expeation of 
the aſſigned life, or the ſum of all the probabilities 
juſt mentioned, for its whole poſſible duration. —In 


2 
— 


like manner: ſince 7? 


is the probability that 


n* 


pA 
two equal joint lives will continue x time, _ * * 


will be the fuxion of the ſum of the probabilities. 

a 1 N | un 

The fluent is x — - + won which, when #=x, is 7 

or the expectation of two equal joint lives.— 

Again: ſince ==X =is the probability that there 
7¹ n 

will be a ſurvivor of two equal joint lives at 


2* 


the end of x time, _ X N will be 


the fluxion of the ſum of the probabilities ; 
x is (when xu) 3#, or 


** 2* 
and the fluent, or — — — 
a Zu 


the expeFation of ſurvivorſhip between two equal 


lives; which, therefore, appears to be equal to the 
exPeciar 
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expeclation of their joint continuance. The expecta 
tion of two unegual joint lives, found in the ſame 


way, is === n being the complement of the 
oldeſt life, and the complement of the youngeſt. 


The whole expectation of ſurvivorſhip is = = + 


Bo And the expectation of ſurvivorſhip of the 


oldeſt will be to the expectation of ſurvivorſhip of 


FFF a | 
of the youngeſt, as = to — 2 + >, It is eaſy 


to apply this inveſtigation to any number of joint 
lives, and to all caſes of ſurvivorſhip. | 

It may be obſerved, concerning the firſt of the 
fluents here given, that it expreſſes not only the 
expectation of a given life for the time x, and 
therefore its whole expectation when xn, but 
likewiſe, the number « perſons alive, to which one 
perſon added annually to a ſociety, at a given age, 
will increaſe in x time.——Thus : Suppoſe one 
annuitant, whoſe age is 28, (and whole complement 
of life, therefore, is 58, or expefation of life 29) 
to come upon a ſociety every year; the number of 
annuitants alive, deduced from hence, will, in x 

—, or e x; and, there- 
4429” 4729 * 
fore, the number of annuitants alive, deduced jn 
the ſame time from p annuitanrs left annually at 

| 4 
4X29 
3 


years, be x — 


the ſame age, will be : * px.——ln like 


i 


| x a 
manner, the 2d fluent, or 5 — 7 + x, gives the 


> Þ Ei number 


—  —————— Me I——_— — —— 
. 5 * 
„ A. 
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number of marriages in being together, that will, 
in x years, grow out of one yearly marriage, be- 
tween perſons of equal ages, whoſe complement of 
life is u. If they are of unequal ages, and the com- 
plement of the oldeſt life is n, and of the youngeſt 


ry bat ＋ x. And 


zum 
if the number of years is required, in which any 
given number of yearly marriages, between men 
and women at given ages, will increaſe ſo far as 
to be in any given proportion to the greateſt num- 
ber that can poſſibly grow out of ſuch marriages, 
this expreſſion muſt be made equal to the expe7a- 
tion of the joint lives, or of each marriage, multi- 
| plied by the fraction expreſſing the given propor- 
tion; and the root of the equation will be the an- 
ſwer. Thus: it may be found, that one marriage 
every year, between perſons 33 and 25 years of 
age, would in 10 years increaſe to 8.35; in 15 
years, to 11.38; and in 53 years, to 19, or their 
greateſt poſſible number; and, conſequently, that 
35 ſuch yearly marriages would, in 10 years, in- 
creaſe to 292; in 15 years, to 398; and in 53 years, 
to 665. And if it is enquired in what number 
of years 35 ſuch yearly marriages would increaſe 
to half the number in being together, poſſible to 
be derived from them, the value of x, in the cubic 


"Fa nm NK U 
equation — + x = 
Zum 


u, this number will be 3 
Zum 


m 


EN X 5, muſt 


zum 2 6n 


be found; which, in the preſent inſtance, is nearly 
12. 

I have, in ſome parts of this work, had occaſion 
to make ſuch deductions as theſe. See note (A), 
p. 283; and note (F), p. 294; and Queſtions III. 
and XIII. | 3 
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Note (M). Eſſay II. Page 231. 


ET r ſignify 110. increaſed by its intereſt for 
one year. | 

V the PERPETUITY. 

u the difference between the age of the youngeſt 
life, and 86; or its complement. 

m the complement of the oldeſt life. 

P the value (in Table II.) of an annuity certain 
for m years. 

And the exact value of any two given joint lives, 
according to the hypotheſis of an equal decrement 


Kin will be — p 


nA mm 


1 a 
Xun — n — 2 — 1X 


+ 2. Example: 
Let the ages be 27 and 38; and the rate of in- 
tereſt 4 per cent. Then n= 59. = 48. VS 25. 


P = 21.195. 1 — m — 20 —I = — 40. „ — 1 — 


2 — 1 X 5 + 2 50 — 17.660 = 32.340. And 


VII — E : 
Vu — X#—W—=20—1X „ +20=25—35 


X 32.340 10.748, the value of two joint lives 
whoſe ages are 27 and 38. 
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Note (Nc). Eſſay 1. Page 2 35 


T is plain that the purchaſer of A's right, as 
1 ſtated in the firſt of the 7 0 to which this 
note refers, cannot get into poſſeſſion, till the year 
when A and B ſhall be both dead; nor then, un- 


frft year, and A die laſt, is 1 — K 12 
8 1177600 Iv 2n In like 


manner, the probability that they ſhall be both 
dead at the end of the 2d, 3d, &c. years, and A 


I . 1—1 1 2— :\* 
* 7 = 2 x 


: - I 2 — 1 n—3 
furvive, is — — — — —V— — — 
Hogs 21 2 T 2 2 21 
hee? no 8 1 
— + =, c. The preſent value, therefore, 
of the 1ſt, 2d, 2d, &c. rents of the reverſionary 
pron re i H— a—T,, —1 1 — 2 
eſtate 13 —— == 4 | 3 FE” 
27 Zur Zur Zur 27 Zur 
—2 + 2] 2—3 er + — &c 
Zur“ ar * 278 2nr3 aur 2 i 


Suppoſing r to ſignify 11. increaſed by its intereſt 
for a year; and the eſtate to be 11. per annum. And 
the ſum of theſe terms continued in infinitum, is the 


I I I 
value required, But 25 + = ＋— 2 &c. is half 


77 


the 


| 
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1—1 & {and | n—\* 


zur Zur 2n*r Þ+ 


the perpetuity. And 


zur: * 2nr* 2n*r* a 
is half the value of the joint lives, ſubtracted from 
half the ſum of the values of the two Angle lives; 
that is, half the value of the lengeſt of the two 
lives. 

A ſimilar demonſtration may be applied to the 
other queſtion, 


X 4 Note 


„* „ ˙ͤu 2K K . +5. 
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Note (O). Eflay IV. Page 267. 


ET r be 11, increaſed by its intereſt for ont 
_ 

Let S repreſent any given interval of time, or 
number of years, during which the decrements of 
life in a table of obſervations continue equal. 

a the number of the living in the table at the 
beginning of the firſt year of that interval, 

the number of the living in the table at the 
beginning of the year immediately following the 
ſame interval, 

P the value of an annuity certain for S years. 

p the value, in Table I. of 1/. due at the end 
of S years. » | 

Q the value, in Table YI. of an annuity for the 
life of a perſon whoſe age wants S years of 86. 

N the value, in ſtrict agreement with the given 
table of obſervations, of an annuity on the life of 
a perſon whoſe age is S years greater than the age 
at which the interval of equal decrements begins. 


Then, : 
Q + . Xx P— Q will be the value, according 


to the table of obſervations, of an annuity for 8 
years, on a life of the ſame age with that at which 
the interval of equal decrements begins. And 


Q+: da, Q + N will the value of an 
annuity on the whole duration of that life. 
When S repreſents one year, Q vaniſhes, and the 


laſt expreſſion becomes - Xx IN; which is the 


rule 
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rule for finding, from the value given of any life, 
the value of a life one year younger. 

Theſe Theorems fave much labour in calculat- 
ing the values of life-annuities from tables of ob- 
ſervations. 

The firſt of them, with its inveſtigation, may 
be found in page 341, 3d edition, "of Mr. De 
Matvre's Treatiſe on the Dottrine of Chances. But it 
is neceſſary to obſerve, that the direction Mr. De 
Moivre has given for finding the value of Q is 
wrong. In conſequence of calculating agreeably to 
this direction, he gives the value of a life at the age 
of 42, by Dr. Halley's table, greater than the value 
of the ſame life by his own hypotheſis; whereas, it 
is evident, that the probabilities of living after 42, 
being all along leſs in Dr. Halley's table, than in the 
hypotheſis, the value of the life muſt be allo les. 

The mathematical reader may eafily ſatisfy him- 
ſelf, that the value of Q ought to be taken from 
Table VI. as I have directed. 

An eaſy and accurate method of finding the 
values of ſingle lives, agreeably to any given table 
of obſervations, is given by Mr. Dodſon in his 
Mathematical Repoſitory, vol. II. page 161. 

There is allo in Mr. Simpſon's Select Exerciſes, 
page 275, a very ealy rule for approximating to 
the values of ſingle lives, according to Dr. Halley's 
rable. But this rule muſt not be depended on; 
for I have found it half a year s purchaſe, and ſome- 
times three-quarters cf a year's purchale wrong. 


To prevent the danger of miſtaking the Theo- 
rem I have given, I have thought proper to ſub- 
Join the following example. 

Let the table of obſervations be the Breſlaw Ta- 
ble, or Table III. The value of a life at 78, by this 
Table, 
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49, 41. 
Table, 1 » 15587 + = 557 + . 


life. The * of terms in this ſeries being 
ſmall, it may be eaſily found to oy 3 514, ſuppol: 


—— &c, to the end of 


ing intereſt at 4. per cent, and — = — = &c. be- 


ing the value in Table I. of 11 at the end of 
r, 2, 3, &c. years From 78 to 74 the decre- 
ments of life continue equal; and therefore Sg. 
a=98. 5 2 58. P = 3.6298, by Table II; p= 
8548, by Table 13 Q = 1.406, by Table VI; 


N 3-514. P—Q + PN — 5.2273 and Q + - 


XP—Q -+ pN = 4.500, or the value of a life at 
74. 


From 74 to 70 there is another interval of equal 
decrements; and, by a like caſy operation, the 


value of a life at 70 will be found to be 5.595. 


TABLE 
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The preſent Value of 1 /. to be received at the end 
of any number of years, not exceeding 100; 
diſcounting at the rates of 3, 32, 4, 4%, 5 and 
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6 per cent. compound intereſt. 


| 3 per Ct. | 


970874 
942596 
915142 
888487 
862609 
837484 
813092 
789 409 
„766417 
17 44294 


OO OW Ow > WH - 


— 


1722421 
701380 
680951 
661118 
641862 
623167 
605016 


587395 
570280 


55 3576 


OO ere N » 


1537549 
521893 
„506692 
491934 
4770 
463695 
450189 
1437077 
424346 
411987 


39998 
388337 


37 per Ct. 


966184 
93351 
1901943 
5871442 
841973 
„813501 
785991 
759412 
733731 
708919 


684946 
„661783 
639404 
617782 
596891 
576706 
557204 
„538361 
520156 
502566 


485571 
469151 
453286 
437957 
423147 
408838 
395012 
381654 
368748 
356278 


— 


344230 
332590 


4 per Ct. 


961538 
924556 
„888996 
854804 
„821927 
790315 
„759918 
„73069 
702587 
675564 


649581 
„024597 
„6005 74 
577475 
555265 
533908 
513373 
493628 
474642 
456387 


438834 
421955 
„405726 
390121 
375117 
360689 
346817 
333477 
320651 
308319 


296460 
5285058 


41 per Ct. 


956938 
915732 
„876297 
838561 
„802451 
767896 
734828 
„703185 
„672904 
643928 


616199 
89664 
564272 
539973 
516720 
494469 
473176 
45 2800 
433307 
414643 


396787 
379701 
363350 
347703 
332731 
318402 
304691 
5291571 
279015 
267000 


—ͤ .- 


295 502 


95 2381 
5997029 


„863838 


„822702 
„783526 
„746215 


„710681, 66 


„676839 
„544609 
613913 


„550837 
„505068 


458112 
436297 
415521 
+3957 34 
370889 


358942 
341850 
325571 
310068 
295303 
281241 
267848 
+25 5094 
242940 
231377 


220359 


5 per Ct. 


584679 
5303210 


,244500 


, 209866 


104255 
154957 


2 — 
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377026 
366045 
355383 
345032 
334983 
2325226 
1315754 
3065 57 


297628 


288959 
280543 
5272372 
264439 
256737 
2492 59 
„241999 


234950 
228 107 


221463 
215013 
208750 
, 202670 
„196767 
5191036 
185472 
„180070 
174825 
169733 


164789 
159990 
155330 
„150806 
„146413 
142140 
„13 Soo 
133989 
130086 


126297 


3 per Ct. 


3 per Ct. 


321343 
310476 
1299977 
289833 
„280032 
270562 
261413 
5252572 


244031 
235779 
227806 
220102 
212659 
„205468 
1985 20 
191806 
185320 
179053 
172998 
5167148 
„161496 
1150035 
150758 
, 145660 
140734 
135975 
131377 
126934 


„122642 


118495 
5114487 
„110616 
106875 
103261 
099709 
09395 
09313 
019986 


4 per Ct. 


2274094 
163552 
2253415 
243669 
234297 
225285 
216621 
208289 
200278 
192575 
185 168 
178046 
171198 
164614 
158283 
152195 
146341 
„140713 


135301 
,130097 
125093 
„120282 
115656 
„111207 
106930 
5102817 
og 8963 
,095000 
»©91404 
,087889 
,084508 
„081258 
078133 
„075128 
„072238 
„069460 


6 |,006788 


,004219 


41 per Ct. | 


— — — | 


233971 
„223896 
214254 
„205028 
„196199 
5187750 
„179665 
5171929 
164525 
157440 
„150663 
144173 
137964 
132023 
„126338 
„120898 
5115692 
5110710 


105942 
„101380 
2097014 
,092837 
,088839 
,085013 
081353 
077849 
5074497 
„071289 


„068219 


„065 281. 


„062470 
059780 
„057206 
„054742 
„052385 
„050129 
„047971 
5045905 


5 per Ct. 


199373 
„199355 
„181290 
172657 
164436 
„1 56605 
5149148 
„142046 
5135282 
„128840 
„122704 
5116864 
5111297 
5105997 
„100949 
„096142 
091564 
„087204 


„083051 
„079096 
„075330 
9071743 
„068326 
,005073 
5061974 
„059023 
„056212 


053536 


„50986 
„0485 58 
5046246 
44044 
„041946 
„039949 
2038047 
036235 
034589 
„032866 


6 per Ct. 
146186 
5137912 
„130103 
„122741 
115793 
„109239 
5103056 
5097222 


„91719 
„0865 27 
„081630 
»077009 
»Q7 2050 
„0685 38 
1094658 
,060998 
057546 
„054228 
„051215 
„048316 
045582 
204 ZOOI 
040507 
038271 
„036105 
„034061 
032133 
„030310 
„028598 
„026989 
„025453 
024012 
022653 
„021370 
„020161 
,019020 
„017943 


016927 
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TABLE I. Continued. 


——— 


97 


3 per Ct. 


„122019 


„119047 
5115580 
5112214 


108945 
105772 
„102691 
„09970 
2096790 
»093977 


091240 
„088582 
„086002 
083497 
„081065 
„078704 
„076412 
„074186 
„072027 
„069928 


5067891 
065914 
63994 
„062130 
„060320 
„058563 
„056858 


98 
99 


100 


„05 5202 


»05 3594 
2952033 


3TperCt, 
80943 
„084003 
„081162 
„078418 
075766 
»07 3204 
„70728 
„068336 
„066026 


5063793 


„061636 


5059551 
„057538 
„055592 
053712 
051896 
5050141 
5048445 
„046807 
„045224 


043695 
5042217 
40789 
„039410 
„038077 


4 per Ct. 
061749 
„059374 
2057091 
05 4895 


052784 


859754 
„048801 
„046924 
45 120 
043384 
„041716 
„040111 
„038569 
037085 
035659 
034287 
032968 
„03 1700 
„030481 
„029309 


„028182 
„027098 
,02605 5 
»025053 
024090 
„023163 
„022272 
„021416 
„020592 


4 + per Ct. 


043928 
042037 
„040226 
5038494 
„036830 
„035250 
9033732 
„5032280 
„030890 
„029559 


„028287 
„027068 
5025903 
024787 
5023720 
„022699 
5021721 
„020786 
5019891 
„019034 


„018215 
017430 
„016680 
5015961 
5015274 
5014616 
013987 
013385 
„012808 


5 per Ct, 
5031301 
5029811 
5028391 
„027039 


5025752 


„024525 
9023357 
„022245 
„021186 
„20177 
„019216 
„018301 
5017430 
„016600 
,015809 
,015056 
»014339 
6013657 
„013006 
„012387 


„011797 
011235 
,010700 
,010191 
„009705 
„009243 
„008803 
08384 
007985 


,012257| ,007604. 


6 per Ct, 
„015909 
5015065 
5014212 


„013408 
012649 


5011933 


„011258 
„010620 
„010019 


009452 


,008917 
,008412 
,007930 
007 487 
,007003 
„006663 
„006286 


,005930 
„005595 
„005 278 
„004979 
004097 
„004432 
5004181 
500394 
„003721 
0035 10 
„003312 
„003124 


,002057 


„ 
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TABLE II. 


Thepreſent Value of an Annuity of One Pound, 
for any Numberof Years not exceeding 100, 
at the ſeveral Rates of 3, 34, 4, 5, and 6/. 
per Cent. 


3 per Ct. 132 per Ct. | 4 per Ct. | 5 per Ct. | 6 per Ct. 


.9708| .9662] .9615] .9523 9433 
1.9133| 1.8997 | 1.8860] 1.8594| 1.8333 
2.8286 2.8016 2.7750] 2.7232| 2.6730 
3.7170 3.6731] 3.6298] 3.5439 3.4651 
75797 4.5151 4.4518 4.3294 4.2123 


5.4971 3.3286 5.2421] 5.0736 4.9172 
6.2302| 6. 1145 6.00200 5.7863 5.5823 
7.0196 6.8740 6.7327 6.4632 6.2097 
7.7861 7.6077] 7.4353 7.1078 6.8016 
8.3302 8.3166 8.1108] 7.7212 7.3600 


— 
o 


T 


13 


— 
o 


th. 


O Q&w © 


— 


119.2526 ee, 8.7604] 8.3064 7.8868 
129.9540 9.6633 9.3850] 8.8632] 8.3838 
13 10.6349 10. 3027 9.9856 9.3935 8.8526 
1411.296010. 92056 10.3631 9.8986 9.2949 
15111-9379]11-5174 11.1183 10.3796 9.7122 


1612.561112. 0941.1 1.6522 10.8377 10. 1038 
17 13.166112.65 1312.166611. 2740 10.4772 
13.7525113-1897 12.6592 11.6895 10.8276 
194.3238 13.7098 13.1339 12.088311.1381 
2014.8774/14.2124 13.5903 12.462211. 4699 


2118.415014.6980 14.029 112.82 1111. 7640 
223.9389 18.167114.45110(13.1630 12.0415 
2316.44361f.6204 14.8568 13.488 12.3033 
2416.933516.0684 15.2469 13.798612. 5503 
| 25117.4131 16.4815[15.6220[14.0939!{12.7933 
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b | 3 per Ct. | 


22.1672 


17.8768 
18.3270 
18.7641 
19.1884 
19.6004 


20.0004. 
20.3887 
20.7657 
21.1318 
21.4872 


21.8322 


22.4924 
22.8082 
23.1147 
| 
23.4124 
23.7013 
23.98 19 
24.2542 
24.5187 


24.7754 
25.0247 
2 5.2607 
23.5016 


25-7297 
25.9512 
26.1662 
26.3749 
26.3776 


37 per Ct. 


16,8904 
17.2854 
17.6670 
18.0358 
18.3920 


n | 
18.7363 
19.0689 
19.3902 
19.7007 
20.0007 


| 
20.2905 


20,5705 
20.8411 
21.1025 


21.3551 


21.5991 
21.8349 
22.0627 
22.2828 


22.4955 


22.7009 
22.8994 
23.0912 
23.2766 
23.4656 
23.6286 


23.7958 
23.9573 


26.7744. 


4 per Ct. 


15.9827 
16.3295 
16.6630 


16.9837 
17.2920 


17.5884 
17.8735 
18.1476 
18.4111 


18.6646 


18.9082 
19.1425 
19.3678 
19.5844 
19.7927 


229930 
20.1856 
20.3707 
20.3488 
20.7200 


20.8846 
21.0429 
21.1951 


21.3414 
21.4621 


21.6174. 


21.7475 
21.8720 


24.113321 9929 
24.2641122.1059115.63 34 


5 per Ct. 
ö 


14-3751 
14.6430 
14.8981 
15.1410 
15.3724 


15.5928 
15.8026 
16.0025 
16.1929 


16.374 


16.5468 
10.7112 
16.8678 
17.0170 
17.1390 


17.2943 
17.4232 
17.5459 
17.6627 


177700 


17. 8 800 
17.9810 
18.0771 
18.1687 


18.2559 
18.3389 
18.4180 


15.4934 
18.5051 


6 per Ct. 


13.0031 
13.2105 
13.4061 
13.5907 
13.7648 


13-9290 
I 4.0840! 
14.2302 
14.3681 
14.4982 


14.6209 
14.7307 
14.8460 
14.9490 
I 5.0462 


— A... te, 4 —_ —_— All. A th ll. K — LAY * — Q 


15.1380 
15.2245 
15.3061] 
15.3831 
15.4558 


15.5243 
15.5890 
5.6500 
15.7075 
15.7618 

| 


15.8130 
15.8013 
15.9069 
15.9499 


15.9905 
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3 per Ct. 


26.9654 
27.1509 
27.3310 
27.5058 
27.0755 


27.8403 
28.0003 
28.1556 
28.3004 
28.4528 


28.5950} 


7128.7330| 


28.5570 


28.9971 
29.1234 


29.2460 
29.3650 
29.4806 
29.5928 
29.7018 


N 


29.8070 
29.9102 
30.0099 
30.1067 
30.2007 


30.2920 
30.3805 
30.4665 
30.5500 
30.6311 


34 perCt. 


24.4097 
24-5504 
24.0864 
24.8178 
24.9447 


25,0074 
25.1859 
2 5.3004 
25.4110 
25.5178 


25.0211 
25.7209 
25.8173 
2 5.9104. 
2 6.0004 


26.0873 
20.1713 
20.2525 


26. 3309 
26.4067 


26.4799 
26.5500 


26.0190 
26.6850 
26.7488 


26.8104 
26.8700 


26.9275 
26.9831 


27.0308 


4 per Ct. 


22.2198 
22.3267 
22.4295 
22.5284 
22.6234 


22.7148 
22.8027 
22.8872 
22.9685 
23.0466 


23.1218 
23.1940 
23.2035 
2 3.3302 
23-3945 


23.4502 
23.5156 
23-572] 
23.6276 
23.6804 


23.7311 
23-7799 
23.8208 
23.8720 
23.9153 


23.9371 
23.9972 
240357 
24.0728 


5 per Ct. 


18.6985 
18.7605 
18.8195 


18.8757 
18.9292 


18.9802 
19.0288 
19.0750 


19.1191 
19.1610 


19.2010 
19.2390 
19.2753} 
19.3098| 
19.3426 


19.3739 
19.4037 
19.4321 
19.4592 
19.4849 


19.5094 
19.5328 


119.5550 


19.5702 
19.5904 


19.6156 
19.6339 


19.6514 
19.6680 


© per Ct. 


16.0288 
16.0649 
16.0989 
16. 0311 
16.1614 


16.1900 


16.2170 
16.2424 
16.2664 
16.2891 


16.3104 
16. 3306 
46.3496 
16. 3676 
16.3845 


16.400; 
16.4135 
16.4297 
16.4431 
16.4558 


16.4677 
16.4790 
16.4896 


16.4996 
16.5091} 


16.5180 
16.5264 
16.534 
16.5418 


124.1085 


19.6838 


16.5489] 
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| Ye. | 3 per Ct. 3*perCr. Ii per Cr. © per Ct. 6 per Ct. 


86120.7098[27.0887|24.1428[19.6988]16.5556 
87139.7862]27.1388|24.1757|[19.7132[16.5618 
88] 30.8604|27.1873|24.2074|19.7268|16.5678] 
859130.9324j27.2341124.2379[19.7398[16.5734 
, 90131.0024[27.2793\24.2672[19.7522[16.5786 


g91]31.0703[27.3230|24.2954{19.7640[16.5836 
92 31.1362127.3652|24.3225|19.7752[16.5883 
931 31.2002[27.4060|2 4.3486] 19.7859]16.5928|. 
94131.2623127-4454|24-3736| 19.7961]16.5969 
95031.3226027.4835 24.397719. 8058 16.6009 


9631.38 1227.5203 24.4209 19.813116. 6046 
97131.4380027.5558 24.443 119.8239 16.6081 
98]31.4932[27.5902 24.4046 19.832 346.6114 
991]31.5468[27.6234|24-4852[19.8403]16.6145 
100[31.5989[27.6554|24.5050]19.8479|16.6175 
obe 22.2333[28.5714| 25.00c0[20.0000| 16.6666 


tuity. 
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TABLE III. 


Shewing the Probabilities of the Duration of 
Life, as deduced by Dr. Halley from Obſerva- 
tions on the Bills of Mortality of BxESLAW. 


ebe TU e Ii LET ne. 
1 1000145 [31 [523 | 8 [61 [232 | 10 
2855 57 [32 [515 | 8 62 [222 | 10 
32798 38 |[33 [507 | 8 [[63 [212 | 10 
4 | 760| 28 ||34 [499 | 9 []64 [202 | 10 
\ 5 | 732] 22 [3.490 9 63192 10 | 
6710 18 [36 [481 | 9 66 [182 | 10 
7 | 692] 12 37 [472 | 9 j[67 [172 | 10 | 
8 680 10 [38 [463 | 9 []68 [162 | 10 | 
| 9 | 670] 9 39 [454 | 9 ||69 15210 
10 | 661] 8 [40 [445 | 9 70 [142 | 11 
11 | 653] 7 [41 [436 | 9g ||[71 [131 | 11 
'12 | 646] 6 [42 [427 | 10 [72 [120 | 11 
13 | 640] 6 [43 [417 | 10 73 |109 | 11 | 
14634] 6 [44 [407 | 10 [7498 | 10 
15 | 628] 6 [45 [297 | 10 [|75 | 88 | 10 
16 | 622] 6 46 [387 | 10 [7678 f 10 
.17 | 616] 6 47 377 10 [|77 | 68 | 10 
118 610 6 48 [367 10 [78 58 | 9 | 
19 | 604} 6 1149 [357 | 11 [[79 | 49 | 8 
20 | 598] 6 ||50 [346 | 11 [80417 
421 592] 6||;51 [335 | 11 [|81 | 34 | 6 
22 | 586] 7 2 [324 | 11 [82 28 | 5 
123 | 579] © 1153 [313 | 11 [(83 | 23 | 4 
24 | 573] 54 [30210 |]84 | 19 4 |} 
25 | 507] 7 1155 [292 | 10 [|85 | 15 | 4 | 
126 560] 7 ||56 [282 | 10 [[86 | 11 | 3 
[27 553 7 1157 27210 [876 83 
'28 | 546] 7 58 [262 | 10 [[88 | 5] 2 
29 | 539] 8 [59 [2521089 3 | 2 
30 I 531] 8 [|60 [242 | 10 (o 1 BY 
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TABLE IV. 


Shewing the Probabilities of Life at Nokru- 
AMPTON. See page 200, 261. 


* os of Lite Irs Vivine F Lie.) Ates 5 ol Late. 
0 1149 300 31 [428 7 || 62 [187 8 
| 1 | £49]127 |; 32 [421 | 7 [63 [1799 | 8 
2 | 722] 50 ||33 [414 | 7 ||64 [171 | 8 
3 | 672] 26 |'34 [407 | 7 ||65 [163 | 8 
4 | 646] 21 |; 35 [400 7 1166 [155 | 8 | 
5 | 625] 1630393 7 6% [147 | 8 
6 | 609] 13 37 [386 | 7 68 [159 | 8 
7 4 5991 10 [135 1379 | 798 
8 | 586] 939 [372 | 7 [70 [123 | 8 
9 | 577] 7 | 49 [3065 | 8 71168 
10 | 570] 6 |'41 [357 | 8 72 [107 | 8 | 
11 | 564] 642 [349 8 [73998 
12 558] 51143 1341 3 [74218 
13 | 5531 544 [333 | 3 7 83] 8} 
14 |-548] 545 [325 | 8 [[76| 75 | 8 
Is | 543] 5 463178 [177 | 67 | 7 
16 | 538] 5 [47 309] 8 j[78 | 6o| 7 | 
7 | 532] 5 [48 [3ot | 8 [179 | 53 | 7 
18 | 528] 61.49 [293 | 9 80 46] 7 | 
19 | 522] 750 [284 | 9 [8139 7 | 
20 | 515] 8 51 [275 | 8 []82 8 
21 | 5o7] 8 2 [267 8 83 5 
22 | 499] 8 53 [259 | 8 [8421 4 | 
23 | 491] 854 [251 | 8 {{85 | 17 | 4 
24 | 483] 855 [243 | 886 13 | 3 | 
25| 475 856235 887 10 2 | 
, 1427 [8 sss 
27 | 459] 8 [38 [219 8 [89 6 2 
28 | 451] 8 39 [21t { 8 00 4 2 
29 | 443] 8 60 [203 | 8 91 " 6 iy 
$251; BOorigoas {4-792 }1 5-1-1 
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APPENDIX. 
TAB LB. V. 
Shewing the Probabilities of Lifeat Nor wick. 


See page 202. 


| 


Ages. 
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43 VS ti © 
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Fertons | 
living. 


[185 


865 
705 
645 
613 
590 


570 


£54 
541 
530 
521 
514 
508 
502 
497 
492 
487 
482 
477 
472 
467 
461 
455 
449 
443 
437 


160 
60 


32 


23 
20 
16 


134 
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TABLE VI. (a). 


Shewing the preſent Values of an Annuity of 1 7. 
on a Single Lite, according to Mr. De Moivre's 
hypotheſis; and, therefore, nearly, according to 
the probabilities of life at BRESLAw, Nor wicn, 
and NORTHAMPTON. See p. 2, and p. 267. 
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Age. | 3 per Ct. 34 per Ct. 4 per Ct. 44 per Ct. | 5 per Cn. | 6 per Ct, 
8] 19,736] 18,160] 16,791] 15,595 | 14,544] 12,79 
9 19,868] 18, 269 16,882| 15,672] 14,60% 12,839 
| 10 19,868] 19,269] 16,882] 15,672] 14,607] 12, 839 
11 19,736] 18,160] 16,791] 15,595] 14,544] 12,790 
| 12 19,604] 18,049] 16,698] 15,517] 14,450] 12,741 
| 13] 19,469] 17,937] 16,604] 15,437] 14,412] 12,591 
| 14] 19,331] 17,823] 16,508} 15,356] 14,342] 12,039 
{ 15} 19,192] 17,707| 16,410' b5,273] 14,271] 12,586 
16 19, 5 17,598] 16,311] 5,189 14,97 12,532 
| 17 18,905 | 17,457] 16,209] 15, 102] 14,123] 12,476 
| 18] 18,759] 17,344] 16, 105 15,015] 14,047 12,449 
j 19] 18,010] 17, 220] 15,999] 14,923] 13, 970] 12,301 
| 20] 18,458] 17,093] 15,891] 143831] 13,891] 12,301 
210 18,305 | 16,993] 15,-81] 14,7374 13,810 127% 
22] 18,148] 16, 830] 15,669 14,641] 13,727 12,177 
23] 17,990 16,696] 15,554] 14,543] 13,54 12,112] 
24] 17,827] 16,359] 15,437] 14,442] 13,555] 12,045 
| 25] 17,664 16,419 155318 14,340] 13,4606 11,958 
| 26 17,497 | 16,277 155197 14,235] 13,975 118 
27] 17, 327 16,133] 15,073] 14,128] 13,282 11,87 
| 23] 17,154 15,085} 14,945 14,918] 13,186] 11,75; 
29] 16,979] 15,835] 14,816 13,905} 13,0881 188 
30] 16,800] 15,682] 14,084] 13,791 12,9838] 11,610 
31] 16,620 15, 5268 14,549] 13,673] 12,855] 11,530 
32] 16,436] 15,367] 14,411] 13,553] 12,780 11289 
33] 10,245] 15,204} 14,270[ 13,430 123673 313205 


(a) This Table is the ſame with Mr. De Mei vre's Table of 
the values of fingle lives, publithed in his Treari/e on Lite 


Annuities, and carried as far as the age of 79, to three places ot 


decimals, by Mr. Dad/on in his Mathematical Repofitcry, vol. It. 


Pp. 169. 


* 


5 
2 
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TABLE VI. Continued, 


22 


Age. 3 per t. 37 per Ct. 4 per Ct. 4 per Ct.] 5 per Ct. 


| 34 16,057] 15,039] 14,126| 13,304| 12,562 
35 15,864 14,871] 13,979 13,175] 12,449 
360 15,666 14,699] 13,829] 13,044| 12,333 
37| 15-405] 14,524} 13,676] 12,909] 12,214 
38 15,200 14,345] 12,519} 12,771] 12,091 
| 39| 15-953] 14,103] 13,359] 12,630] 11,966 
400 14,842] 13,978] 13,196| 12,485] 11,837 


« 


41] 14,026] 13,789] 13, 028 12,337] 11,705 
42] 14,407] 13,596| 12,858 12,185 11,570 
43 14,185] 13,399] 12,683] 12,029] 11,431 
44} 139958] 13,199] 12,504| 11,870] 11,288 
45] 13,728] 12,993] 12,322] 11,707| 11,142 
40] 13,493] 12,784 12,135| 11, 540] 10,992 
47 13,254] 12,571] 11,944| 11,368] 10,837 
48 13,012| 12, 354] 11,748| 11,192] 10,679 
49} 12,704| 12,131] 11,548] 11,012] 10,515 
5O| 12,511] 11,904] 11,344 1c,827| 10,348 


—— — — — 


51 12,255 11,673] 11,135 10, 638] 10,176 
52) 11,994 11,437] 10,921] 10,443] 9,999 
63] 11,729 11,195] 10,702| 10,243] 9,817 
54 11,457 1c,950| 10,478} 10,039] 9,630 
55| 11,133] 10,098] 10,248] 9,829] 9437 
560 10,992] 10,443] 10,014] 9,614] 9,239 
57 10,016] 10,181] 9,773] 9,393] 9,980 
58] 10, 325 9,913] 9,527 9,166] 8, 826 
59 10,029] 9,640] 9,275 8,933] 8,611 
60] 9,727] 9,361] 9,017] 8, 694] 8,389 


_ 


— — — —— — — — — — 


61] 9,419] 9,070] 8,753] 8,449] 8, 161 
62] 9,107] 8,786] 8,482] 8,197] 7,926 
63] 8,787 | $,488] 8,205| 7,938] 7,684 
64] 8,462] 8,185] 7,921] 7,65] 7,435 
65] 8.132] 7,875] 7,031} 7," Þ 7,179 
66] 79794] 72558] 74333] 7,419] 6,915 
67 73459} 7,234 7,027] 6,831] 64643 

68] 7,099] 6,902| 6,714] 6,534] 6,362 
1 £9] 6.743] 6,565 6,394] 6,230] 6,073 
170 757 6,219 6,005 5918 55775 


\ att a 
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TABLE VI. Continued. 

| Age. 3 per Ct, , 3+4perCt.] 4 per Ct, | 4$perCt. 5 per Be | wade 
1 * | — 
| 74] 6,008 | 5,865 | 5,728 | 5,596 | 5,468 | 5,228 
72] 5,031 | 5,505 | 5,383 | 5,265 | 5,152 | 4,937 

| 73] $224 5,136 | 5,029 | 4,926 | 4,826 | 4,636 
74| 45354 | 45759 | 4,066 | 4,576 | 4,489 | 4,324 
75] 42453 | 45373 | 43293 | 43217 | 45143 | 4,000 
178 4,0 39978 | 3,912 | 3,847 | 3,784 | 3,064 
77] 3,632 34575 | 39520 | 3,467 | 3,415 | 3,315 
78 39207 | 3,103 | 3,111 | 3,076 | 3,034 | 2,953 
79] 2,770 | 2,741 | 2,707 | 2,673 | 2,641 | 2, 578 
80 2,334 | 2,309 | 2,284 | 2,259 | 2,235 | 2,188 
81] 1,886 | 1,867 | 1,850 | 1,832 | 1,816 | 1,783. 
82] 1,429 | 1,411 | 1,405 | 1,394 | 1,384 | 1,362 
83] ©,901 | 0,955 | 0,950 | 0,943 | 0,937 | 0,925 
34] 0,484 | 0,483 | 0,481 | 0,479 | c,476 | 0,472 
| 85] 0,000 | 0,000 | 0,900 | 0,000 | 0,000 | 0,000 
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328 APPENDIX. 
TABLE VI. 


Shewing the Value of an Annuity on the joint con- 
tinuance of T'wo Lives, according to Mr. De 
Moivre's Hypotheſis ; and, therefore, nearly ac- 
cording to the probabilities of life at BrxsLaw, 
Nox wien, and NoRkTHAMPTON. Sce Eſſay II. 
and p. 2, 3, 231, 267. 


— 


32614285 2 7 2 8 2 8 

* 2928 GE 2 38 2 v 

© & 33 v © 0 ov © 

© 3 v Sv 28 42 

82 > > > 
—  — __ 


IO | 15.206 | 13.342 | 11.855 | 
15 | 14.878 | 13.093 | 11.061 
20 | 14.503 | 12.808 | 11.430 
25 | 14.074 | 12.480 | 11.182 
10 30 {| 13.585 | 12.102 | 10.884 
35 | 12.025 | 11.665 | 10.537 
40 | 12.3S1 | 11.156 | 10.128 
45 | 11.044 | 10.564 | 9.646 
50 10.796 9.871 |. 9.074 
55 | 9.822 | 9.059 | 8.391 
60- 38.704 38.103 7.572 
65 | 7.417 | 6.980 | 6.585 
| 70 5.936 | 5.652 | 5.391 : 
| 15 | 14-574 | 12.800 | 11.478 
20 | 14.225 | 12.593 | 11.266 
25 13.822 12.281 11.02 
30 | 13.259 | 11.921 | 10.736 
| 38 112.324 | 11,501 
1540 | 12.207-| I1.013 | 10.008 
45 | 11.496 | 10.44@ | 9.541 
50 | 10.675 | 9.767 | 8.985 
55 j 9-727 | 8.975 | 8.318 
| 60 | 8.632 | 8.041 | 7.515 
65 7-377 | 0.934 | 0.544 
701 5.932 | 5.623 | 5.364 
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TABLE VII. Continued. 1 
IS 3H] 7. il 
SE 88 73 28 23 Wl 
1 OE BY 1. 

| 20 | 13.904 | 12.341 | 11.067 13 
| 25 | 13.531 | 12.031 | 10.840 4 


S 
O 
o 
* 
+ 
\O 
I 
\O 
A 
I 
RI 
+Þ 
18 
© 
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bo | 8.452 7880] 7.371 1 
65 | 7.241 | 6.826 | 0.440 1 
| 20 | 5.826 | 5.551 | 5.294 19 
| 30 12.434 11.182 J 10.133 Ml | . 
| 35 | 12.010 | 10.838 | 9.854 meh 
| | 40 | 11.502 | 10.428 | 9.514 44:40 
45 | 10.898 | 9.936 | 9.112 4 
30 50 10.183 9.345 8.620 we! 
| 55 | 9.338 | 8.024 | 8.018 1 
o | 8.338 | 7.779 | 7.280 Wh | 
69 7.101 0.748 6.373 Hl 
|_| 7e1 5777 | 5.505 | 5.254 | 1 
1 
l 
my! 
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330 APPENDIX. 
TABLE VII. Continued: 
24 2 2 Ty 9 7 
5 3328 28 28 
88 855 = 8 — 8 2 * 
E < _ 8 * 2 * 
| 35 | 11.632 | 10.530 | 9.600 
| 40 | 11.175 | 10.157 9291 
| 35 | 45 | 10.622 | . 9.702 | 8.913 
| 50 | 9.955 | 9.149 8.450 
\ 55 | 9.156 | 8.476 | 7.879 
| 60 | 8.202 | 7.658 | 7.172 
| | 65 | 7.066 | 6.662 | 6.294 
70 |__5-718 | 5-450 | 5-203" 
| {| 40 | 10.777 | 9.826 | 9,014 
| 45 | 10.283 | 9.418 | 8.671 
{ 40 | 5O | 9.677 | 8.911 | 8.244 
| 55 | 8.936 | 8.283 | 7.710 
| bo | 8.038 | 7.510 | 7.039 
| 65 | 6.951 | 6.556 | 6:198 
IMS 70 5.046 5.383 5.141 
45 | 9.863 | 9.063 | 8.370 
50 | 9.331 | 3.619 | 7.987 
| 45 | 55 | 8.662 | 8.044 | 7.500 
| 60 7.831 7.332 | 6.875 
65 | 6.807 | 6.425 | 6.080 
70 5.556 5.300 5.063 
| 50 | 8.892 | 8.235 | 7.660 
| 55 | 8.312 | 7.738 | 7.230 
50 bo | 7.568 | 47.091 | 6.664 
| 65 | 6.623 | 6.258 | 5.926 
70 | 5.442 | 5-193 | 4.964 
| 55 | 7-849 | 7-332 | 6.873 
\ 55 | 60 | 7.220 | 6.781 | 6.386 
| 65 | 6.279 | 6.036 | 5.724 
— | 701 5-291 | 5-053 | 4-833 
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332 AP PEN D IX. 


TABLE VIII. 


Shewing the Probability of the Duration of Life in 
Lox box, deduced by Mr. Simpſon from obſer- 

.- vations on the bills of mortality in Lox pox for 
10 years, from 1728 to 1737. 


Perfons | Decr. Perfon Perſons] Decr. ; 


1 living, {of Life. Ps living. of Life. Aer. living. of Life. 
| © 1000| 320 127 [321 | 6 []54 135| © 
1 | 680133 ||28 [315 } 7 [55 [129 6 
2 | 547] 51 [29308] 7 [56 [i123] 6 
3 | 499] 27 % [301 | 7 1157 [277 | 5 
4 | 469] 17 [31 [294 | 7 [58 12 5 
| 5 | 452] 12 32 [287 | 7 [ 0% [5 
| 6 | 440] 10 [j33 [280 | 7 [60 Jio2 | 5 
2 430% 8 1134 [273] 7161 [97] 5 
| 8 45 7.11345 1260 | 7 62 92 5 
| 9| 415] 5 [36259] 7 1162 | 87] 5 
110 410] 5 1137 1252] 7 54 82 1-5 
f11 | 405] 5 38 [245 | 581165] 77] 5 
12 400 5 [39 [237 | 8 [[66 | 72 | 5 
13 | 395] 5 [40 [229 | 7 1167 | 67 | 5 
14 | 390] 5 [41 [222 | 8 J][68 J 62 | 4 
15 | 385] 5 (42 [214 | 8 J]69 | 58 | 4 
16 | 380] 5 [43 [206 | 7 [70 | 54 | 4 
17 | 375] 5 1144 [199 | 7 []7* | 52 | 4 
18 | 370] 5 |[45 [192] 7 [72 | 46 | 4 
[19 | 365] 5 [46 [185] 71173 | 42 | 3 
20 | 360] 5 [47 [178 | 7 1174 | 39 | 3 
21 | 355] 5 1148 [171 6 75 | 36 | 3 
22 | 350} 5 [49 65] 6 1170 | 33] 3 
23 | 345] 6 50 [159] 6 1177 | 30] 3 
24 | 339] 6 [51 [153] 6 [7827 2 
[25 | 333] 24767 | 25 
f26 | 3271 6 53 141 | 6 | 
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Shewing the ExpeZtations of Life in Lonpon, ac- 


cording to the preceding Table. See Mr. Simp- 
ſon's Selet} Exerciſes, p. 255. 


| Age. | Expectation, Ae. Expectation, | Age. "Expectation, | 
I 27.0 28 24.0 55 I 4.2 
2 32.0 429 - 24-1 56 | 13.8 
34 340 || 30 | 23.6 || 57 | 13.4 
4 | 35.6 31 23.1 58 | 13.1 
5 36.0 32 22.7 391.7 
6 36.0 33 22:2 60 | 12.4 
1 264-408 e 
8 35.6 35 21.5 62 | 11.6 
9 35.2 36 4. O2 11.2 
10 34.8 37 20.7 6410.8 
11 34.3 38 20.3 65 | 10.5 
I2 33-7 39 19.9 66 | 10.1 
3. 4019.6 67 9.8 
Is 22.5 41 19.2 68 9.4 
15 | 31.9 42 18.8 69 9.1 
16 31.3 43 18.5 70 8.8 
I7 30.7 44 18.1 71 8.4 
18 20.1 45 17.8 72 8.1 
19 295 4617.4 [737.8 
20 28.9 47 17.0 74 *.4 
28.3 48 10.7 761-2 
27.7 49 | 16.3 76 6.8 
27.2 5016.0 77 6.4 
26.6 G1 15.6 |} 78 6.0 
26.1 52 I5.2 79 5.5 
25.6 53 14.9 80 | 5.0 
258.1 II 54 | 14:5 
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TABLE X. 


Shewing the Value of an Annuity on One Life, ac- 
cording to the Probabilities of Life in Lonpos, 
See Mr. Simpſon's Select Exerciſes, p. 260. 
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Shewing the Value of an Annuity on the joint con-— 
tinuance of Two Lives, according to the proba- 
bilities of Life in Lox por. 
Select Exerciſes, p. 266. 
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TABLE XL 


See Mr. Simpſon's 
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22 32235 225 [22 [ [25 
1% %, 
A sss s 
10 14.713.001 1.6 20 12.81 1. 3010.1 
88 15 14.3012.7J11.3 25 (12. 2010.80 9.7 
20 13.8012. 2010.8 30 11. 6010.30 9.2 

25 13.111.610. 2 35 [10.9] 9.8] 8.8 

30 [12.3]10.9] 9.7 40 [10.2] 9.2] 8.4 
10,35 [12-5110.2] 9.11] 20 45 | 9.5] 8.60 7.9 
40 [10.7] 9.6] 8.6 50 | 8.8] 8.0] 7.4 

| 45 [10.0] 9.0] 8.1 55 | 8.1] 7.5] 6.9] 
50 | 9-3] 8.4] 7.6 60 7-4] 6.9] 6.4 
[55 | 8.6] 7.8] 7.1 05 | 6.7] 6.3 5-9] 
60 7.8] 7.2] 6.61] 170 6.0] 5.7] 5.4 
[65 | 6.9] 6.5] 6.1 75 | 5-2] 5-0] 4.8 
1706.1 5.8] 5.5 — — 
75 5.3 5.1 4.9 25 11.8 10.5 9.4 
— —— — — 30 11.3010. 9.0 
15 [13 912.3011. 0 35 [10.7] 9.6] 8.6 

| 20 [13.3]11.8]10.5 40 [10.0] 9.1 8.2 
1 135 12.011. 2 10.1 43 9-4] 8.5] 7.8 
30 [11.9110.0] 9.5 25150 8.7] 7.9] 7.34 

| [35 [11.2]10.0| 9.0 55-| 8.0] 7.4} 6.8 
40 [10.4] 9.4] 8 5] 6o | 7.3] 6.8] 6.3 
15145 | 9.6| 8.8] 8.0 65 | 6.6] 6.2] 5.8 
| {50 | 8.9] 8.2] 7.5 70 | 5.9] 5.6 5.3 
55| 8-2] 7-6] 7.0 75 | 5-1] 4:9] 4.7 

60 | 7.5] 7-0] 6.5]|—þ—| —| — — 

65] 6.8] 6.4] 6.0 30 [10.8] 9.6 8.6 

70 _ 5-7] 5:41] 32] 35 [:0-3] 9-2] 8.3 

751 5.2] 5.ol 4.81] [40 971 8.80 8.0 
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APP E ND IX. 
TABLE XII. 

Shewing the Probabilities of Life in Lovpox, on 
the ſuppoſition, that all who die in LONDON 


were born there. Formed from the Bills, tor 
10 years, from 1759 to 1768. See p. 250. 
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Ages, 


Perſons | Decr, Perſons} Decr. Perſons| Decr, 
Ages. living. fof 4A rn MY living. of Lite. e living. of Life. 
o 11000[240 31 [404 9 | 02 132 7 
1 | 760] 99 32398 9 [163 [125] 7 
2 | 661] 4233 [386 | 9 (641187 
3 | 619] 29 || 34 [377 | © |[|65 111 | 7 
4390 21 || 35 [368 | 9 ||66 [104 | 7 
5 | 569] 11 [136 [359 | 9 [167 | 97 | 7 
6 | 558] 10 ||37 [359 | 9 68 | 90 | 7 
7 | 548] 738 [341 | 9 69 | 83] 7 
8 | 541] 639 [332 | 10 [[70 | 76] © 
g | 535] 5 40322 | 10 j[71 | 70 | © 
10 530] 4 [41 [31210 || 72 64 | 6 
11 | 526] 4 ||42 30210 7358 5 | 
12 522] 443 [292 | 10 1174 | 53] 5 
12 | 518] 3 || 44 282 | 10 75 | 48 5 
14 | 515] 31145 1272 10 7 | 43 | 5 
is | 512] 3 46 [262 | 10 77385 
16 | 509] 347 [252 | 10 7833 4 
17506] 3 1148 [242 | 9 [79 29 | 4 
18 | 503] 449 [233 | 9 80] 25] 3 
19 | 499] 5 1159 [224] 9 242 3 
20 | 494] 7 (51 [213 9 [82619 3 
21 | 487] 8 32 [206 | 8 [83 to +4 
22 | 479] 8 [33 [198 | 8 84132 
23 | 471] 8 ||g4 [190 | 7 (83 | 11 2 
24 | 463] 8 ||55 [183 | 786 9 | 2 
125 455 8 [156 [176 | 7 [87 | 7] 2 
126 | 447] 857 [69 788 5] 
127 | 439] 8 58 [162 | 7 89 441 
28 | 431] 939 158] 890 341 
4224 960 [147 | 8 
413] 21 [139] 7 1 
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TABLE XIII. 


Shewing the true Probabilities of Life in Loxpow 
*rill the Age of 19. See p. 254. 


| Aze. Perſons liv- | Decrements 


ing. of Life. |} 
O 750 | 240 
1 99 
2 411 42 
3 369 29 
4450 21 
Wy. 319 II 
6 | 308 IO 
7 | 298 7 
84 291 6 
9 | 2385 5 
104 280 4 
11 276 4 
124 472 4 
13 268 3 
14 265 | 3 
is'4-2602-þ 2: | 
116 259 3 
17 | 256 3 
8 10 | 253 4 | 
19 249 
20 494 
R 21 487 
dec. xe. 
The numbers in the ſecond column to be con- 
tinued as in the laſt Table. 
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Shewing the true Probabilities of Life in Lon DO 
for all Ages. Formed from the Bills for 10 years, 
from 1759 to 1768. See p. 256. | 
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0 1518486 31 [404 | 9 (62 132 7 4 of 
11032200 [32 398 9 ||63 [125] 7 N 
2 | 8328 85 [333869 [64 [118 7 19 
3 | 747] 59 343779 65 [121] 7 | 1 
4 | 688] 4235 368 9 66 [104 7 17 i 
15 | $46] 23-1136 %% "I 
6 | 623] 2037 350 9 [68 [| go | 7 . 
7 | 603] 14 ||38 [341 | 9 [ 83 7 Wi 
| 8 | 589] 1239 33210 70 | 56 | 6 A. 
9 | 577] 10 [4032210 ||71 | 70 6 Wt 
10 | 567] 9 [41 [31210 72 | 64 6 if 
111 3580 9 [4230210 73] 58 5 | W 
[12 | 549] 8 [43 [29210 [74] 53 5 4 | 
13 | 541] 7 [4428210 [75 | 48 5 N 
14 | 5344 © 45 [272 | 10 [|76 | 43 5 os 
15 | 528] 6 [46 26210 [77 | 28 | 5 \ Ys 
16 | 522] 7 [47 [252 | 10 [78 | 33 | 4 | 14 
, $59 | 29 | 4: [| | 
18 | 508] 7 [49233 | 9 [8025 3 1 
19 5010 7/50 |224 | 9 [81] 22 3 4. 
20 | 494] 7 (51 |215| 9 [8219 3 4 
21 | 487]. 8 [52 [206 | 8 [83 | 16 3 1 
22 | 479] 8 53198 8 [8413 2 17 
23 | 471] $ ||54 [190 | 7 83 | 11 2 14 
24 | 463] 8 [55 [183 | 7 [86 | 9g] 2 11 
25 | 455] 8 [36176 7 [877 2 wt 
26 | 447] 8 [7 [109 | 7 [88 5] 1 Wl! 
27 | 439] 8 58 [162 | 7 [189 | 4| 1 1 
28 | 431] 959 [155 | 8 03 14 bl 
29 | 422] 9 60 [147 | 8 ** 
0 413] 9611397 | 


Z 2 


20 [16.4/18.9122.3 40 [14-5]16.5j19.2} 
| 25 16.2 18.602 1.9 | 45 14.3116.3/18.9] 
30 16.018.301 oli 2:1 50 [14.2]16.1118 7] | 
35 [15:9 18-1121:3 35 14.0015 918.4 
40 15.717.921. 60 13.801.618. 0 | 
151 45 15.6,17.8120.9] 65 13 6115.3/17.6 | 
1 4380 15.417. 60.7 70 13.301 8.017.226 
[55 [15-3 17-4[20-4||__| 75 [12:9[14.6/16.7] 
60 15-2j17.2 20.1 30 [14.4}16.6j19.3} 
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TABLE. XV, 


Shewing the Value of an Annuity on the longeſt of 

Two given Lives, according to the Probabilities 
of Lite in Lowpow. See Mr, Simpſon's Selet? 
Exerciſes, p. 268. 


— — 


10 — 9 8 8 Aw. WY .. „ 
3442 25 2525 [27 2.5 8 5 * 
Ss wlSS]voD leo] USE SS vg |vo | vs 
z2[2Tja=t|[at}at (etna |[3t|35 
EDEJE—E=< _LC=- 

10 17.1019 9123-4 20 [15.8 18.3% 1.6 

15 [16.819 5122-9 25 [15.5]17.9]21.1 
20 16.619.102 2.5 30 15 317.6020. 7 
| 25 [16.4/\18.8]22.2 35 [15-1]17-4[20.4 

30 [16.2[18.6|21.9] 40 [15.0]17.2]20.1 


1045 15.918.202 1.2 
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8120.7} [65 14.106.818. 
60 15.17.6020. 4 70 [13.8[15.7]18.2 
65 18.317.420. 1 75 13.515.317. 7 


65 [15.0 16.9]19.8 pf , W 
70 14-7[16.6 I9 4 3940 14 015.918.441 
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TABLE XV. Continued. 
HMEESTFRIFET FINE 
EEE EITE 
50 [13.6154 17.8 65 11.412.514. 1 
55 13. 4/15. 117.4 4570 [11.0[12.0/13.6 
60 13.214.801). 0 75 10.611.613. 
30 65 12.91 4.5[16.6|—|—| —| — — 
170 12.6014. 116.10 50 [12-1]13-3115.0 
| 75 [12-2113.7]15.6 55 [11-7]12.9114-5 
— — 2 60 11.312.413. 9 
35 0173.8 15.18.34 50% — ᷑u2Ä—i — 
40 12.5|15.4 17.8 65 I0.0j12.0113.3 
45 [134311 5-1117.4 70 [IO.5|11.5}12.d| 
5O [13.1 14.8]17.1 75 [IO.1j11.0j12.7 
CF 8PM, 30-8: hn tines Gavras Hamman! pn 
35. AE | 55 [11.3]12.4]13.6 
60 [12.7|14.2]16.3 bo |10.9]11.9 50 
| 65 [12.4/13.8|15.8] 55] 05 [10.5|11-3[12.4 
70 12.0013. 4015.3 70 0.10. 811.8 
75 (11.6]13.0]14.8 75 9-5110-3]I1.3 
40 [13.3 a 60 10.5011.2 12.2 
45 [13.0]14.6]16.8}} gg 65 [10.0 10.601 1.5 
50 12.714. 2 6.3 70] 9.510. 110.9 
55 12.413.915. 9 75 9-9] 9:5 "0-3 
Ol] | — —[——_— — — 
| : 60 [12.1 I3.5115.4 65 9.410.010. 7 
| 65 [11.8]13.1]14.9 05170 | 8.9] 9.4 04 
70 [11.4112.7114.51 |75| 8-3] 8-7] 9-3 
2512-91234 [70] 82] 3.6] g.a 
45 12.8014.216.2 7 75 7.6 7.9 8.4 
r 
49 55 [12.1113.4|15.2]| 75|75| 6.9] 7.2 7.9 
60 [11.7]12.9114.7 ES 
2 3 
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TABLE XVI. 


Shewing the Value of an Annuity on the longeſt of 
Two Lives, according to Mr. De Moivre's Hy- 
pothefſs ,, and, therefore, nearly according to the 
probabilities of Life at BxzsLaw, Norwicn, 
and NoRTHAMPTON. See Page 231, 267, 268, 


122 COP 7 2 — DV 4; © en I 8 
2334125 2 3 5 2 7 SE 625 
3 8828 20 20 8 883 28 20 20 
922 3 [SAS Ss 
Enn 
10 24.3320. 42017. 360 fl 20123.01119.44\16.79 
5 


1524.1 8020.20 17.22 2522.59 19.1616. 
2023.82 19.96 17.07 30[22.16 actes 
25% 3.45019.72 016.89 35/2 1.7 3018.511606 
| 3023.08119.46[16.7 1 20] 40[21.29 18.24115.86 
| 3522.71 19.20]16.52] | 45120.86 17.92]15.61 
10 40/22.33 1 "ng 50 5-4 Kad 
4521. 95(18.64016. 10 55120.02[17.26{15.1 
50/21.58 19-35 SGH 7 19-03 16.9414.3 
55121.23118.07115.05 5119.28|16. 4414.57 
600 zo. 8917. 791 5.42 79118.97110.31'14.33 
05120.58[17-53|15.20 25 9 12.558 
1. |_7922-31117-39114-99; . | 30/21.67118.53 16.09 
i512 2.81[19.96[17.06 351]21.20[18.20 15.95 
20 3. 4219.7 116.89 25] 40[20.73117.86 15.459 
25\23.03119.45]16.71 45120.26[17.51 15-33 
3002 2.63019. 1716.52 £50j19.80[17.15 15 05 
| 35122.23j18.89\16.32 - 55119-36{16.80 14.77} 
15 40/21.83 18.59 16.10 6018.941645 14.40 
21.42118.29]15.87, 65118.55]10.12 14-20 
21.03[18.00/15.03| | 70{18.22115.83 13-95 
55120.65 17.68% 5-40 | 
60020. 29 17.35 15-15, 
111 19.2781 14.91 14 
16.8 014.68 1 
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TABLE XVI. Contiaued. 
TT 
S SS 

3002 1.16018.18015 84 50016. 1314.45 13.03 

| 35120.65|17.82[15.58 55115.38113.85 12.55 

40][20.14/17-45|15.31]| 50 6014.67 13.27 12.07 

30 4519.631775. 02 65114.02[12.72 11.60 

| 50[19.13116.68 14.721___ 7913-45 12.21 11.16| 

| 55118.64[10.30 14-45, 55114-52113.16 12.00 

| 60[18.19]15-92[14-10] | 60113.69112.48 11.44 

| 65117.77]115-50[13-79. 55 65112.93/11.84 10.89 

70117.40 15.2413-51] 2912.27 11.26 10.38 

| 35120.10[17-43,15-30] 6012.72 11.68 10.78 

| } 49119-531]17-02115-00] 60] 65]11.81110.92 10.12 

35] 45 1427 dye 14.68 70[11.02 10.22 9.51 

5001 8. 4216.17 14.35 — FHO Z 0.08 0.25 

55017. 8915.751400 65 -1 ang bl 2 2 33 

700 9-741 2.12.82 

| 60[17.39[15.34 13.66/— — 5 3 

65116.93 14.95113.33 70 70 8.48 02. 7 O 
7016.52 14.591 3.02 

40 18.91116.56 14.66 | 

| 45ʃ18.2916. 1014.31 | 

5017.67 15.63 13.94 | 

40! 5517.09 15.16/13.50 | 

60[16.53[14.70,13.19 

65116.02[14.27|12.82 ö 
2918.87 13.88612.47 
4517.59 15.5 813.94 
50ji0.91]15.051j13-50 

. 45 55116.25{14.52]13.08, | 

60015.6214. 01012. 65 | 
65115.05|13-53 12.24 

14.513.011 1.8830 of 
Z 4 OBSER- 


344 APPEN DIE. 


OBSERVATIONS 
ON 


TABLES I. and II. 


HESE Tables may be met with in 
moiſt of the books that treat of com- 
ound intereſt and annuities ; but there has 

Hy in this work, ſo much occaſion for re- 

ferring to them, that it was neceſſary to ſave 


me reader the trouble of turning to other 


books for them. 

The 2d, 3d, 4th, &c. numbers in the S-cond 
Table, are only the /ums of the firſt 2, 3s 
4, &c. numbers in the Fir Table. This 
Table, therefore, is the foundation of the 
Second; and, indeed, of all the common 
tables of compound intereſt ; and, with the 
help of it, almoſt all the queſtions i in com- 

ound intereſt may be eafily anſwered. 

The following ſpecimen of this may, I 
think, be of conſiderable ule. 


QursTION I. To what fm or annuity 
„will any given um or annuity, now to be 
* laid up for improvement, at a given rate 
of compound intereſt, increaſe, in a given 
** number of years?“ 

Ax- 
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AN SswWwER. Divide the given /um or an- 
nuity by the value of 1 /. payable at the end 
of the given number of years, and the guo- 
tient will be the anſwer. 


Example. Let the given ſum be 50/, and 
the given time 18 years. The rate of intereſt 
4 4 per cent. The preſent value, at 4 per cent. 

1 J. payable at the end of 18 years is, by 
Table I. .4936; and 50/7. divided by this 
value, gives J. 101.296, or 101 J. 5s. the ſum 
to which 50 J. will increaſe in 18 years. In 
like manner; 2 J. per annum, the firſt payment 
of which is to be made immediately, will 
be increaſed (intereſt ſuppoſed the ſame) at 
the end of 18 years, to an annuity of /.4.05 : 
for 2 /. the given annuity, divided by 4936, 
gives J. 4. 05, or 41. 15. 


QuesTIon II. “ To what ſum will a 


„given annuity amount, in conſequence of 
being forborn and improyed, at a given 
« rate of compound intereſt, for a given 
* number of years? * 


A 


AnswER. From the zncrea/ſed annuity, 
found by the laſt Queſtion, ſubtract the giver 
annuity ; and multiply the remainder by the 
PERPETUITY, and the product will be the 
anſwer. 

Example. 2 J. per ann. improved at 4 per 
cent. compound intereſt, will, by the laſt 
Queſtion, increaſe, in 18 years, to J. 4.05 per 


aun. 2 J. ſubtracted from 4.05, leaves 2.05, 


which, 
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which, multiplied by 25, the perpetuity, gives 
J. 51.25, or 51/7. 5 5, the amount in 18 years. 
In the ſame manner it may be found, that 
10 J. per aun. (intereſt being the ſame) will 
amount, in 41 years, to 998 /. 

It ſhould be remembered, that the prr- 
PETULTY 1S 22.3 3,—26.57,—25,—20,—0r 
16.666, according as interelt is reckoned at 
3.—32.—4.—5 or 6 per cent: And that the 
annuity meant in all theſe Queſtions is an 
annuity, the firſt paynient of which is to be 
made immediately. 


QuesTI1ION III, “ In what number of 
„ ycars will a given /um or annuity increaſe 
« to another given um or annuity, in conſe- 
« quence of being improved at a given rate 
<< ct intereſt ?”? 


ANSWER. Divide the original ſum or an- 


nuity by the increaſed ſum or annuity ; and t 
look for the guotzent, or the number neareſt 9 
to it in Table I; and the number of years p 
correſponding to it will be the anſwer. | 
Example. Let the /um be 50/. The in- 7 
created ſum J. 101.29. The rate of intereſt, 5 
4 per cent. The former ſum divided by the | 
latter gives . 49 36, which ſtands oppolite in 
the Table to 18 years, or the time in which 1 „ 
50/. will gain the required increaſe. ln 0-66 
hike manner, it may be found, that 18 years T 
is the time in which 2 /. per ann. will increaſe 1 <« 


to J. 4.05 per ann. 
QUESTION 


QUESTION IV. In what time will any 
e given annuity amount to a given ſum, in 
e conſequence of being forborn and im- 


proved, at a given rate of compound in- 
f6 tereſt ? 


AnswER. Divide the given /um to which 
the annuity muſt amount by the PERPETU=- 
ITY. Add the given annuity to the quo- 
tient; and by the quotient ſo increaſed, di- 
vide the given annuity ; and this ſecond quo- 
tient, found in Table I. will ſhew the an- 
ſwer. 

Example. A perſon owes 1000. and re- 
ſolves to appropriate 10 /. per annum of his 
income towards diſcharging it. In what 
time will ſuch an a in conſe- 
quence of being improved at 4 per cent. 
amount to a ſum equal to the debt? 
1000 /, divided by 25 gives 40 J. 10/7. added 


to 40 J. makes 50 /; and 10 J. divided by 50 J. 


gives. 2000, Which in the Table ſtands op- 
poſite to 41 years, the required time. 

In the ſame manner it will appear, that 
the ſame annuity, if improved at 5 per cent. 
will amount to 1000 /. in 37 years. 


Qursriox V. © In what time will a 
* given principal be annihilated, by taking 
* out of it, at the end of a year, a given ſum, 
and after that, the ſame ſum annually, to- 
** gether with its growing intereſts ?” 
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ANSwWwER. In the ſame time plainly in 
which an equal annuity would amount to the 
given principal. 

A perſon, therefore, poſleſs'd of 1000. 
capital, bearing intereſt at 4 per cent. would, 
by Queſtion IV. reduce it to nothing in 41 
years, by taking out of it 10 J. at the begin- 
ing of the firſt year, and as much more every 
following year, as would be neceſſary, to- 
gether with the intereſt of the remaining 
capital, to make his annual income conſtant- 


ly 50 /. 


Remark. The ſum to which a given an- 
nuity will amount in a given time, 1s the 
ſame with the value of an annuity for the 
given time, equal to the given annuity in- 
creaſed by the yearly intereſt of the amount. 
That is, ioc J. is the value of 50 J. per ann. 
for 41 years at 4 per cent: And the ſame 
ſum is likewiſe the value of 60 J. per annum, 
for 37 years at 5 per cent. The reaſon is 
plain: 1000/. it has appeared, would, in 
conſequence of being put out to theſe dif- 
ferent rates of intereſt, be juſt ſufficient to 
pay the annuities. 


I have been the more explicit in theſe 
rules, becauſe they point out a very eaſy 
method of deducing and examining all I have 
ſaid, in different parts of this work, and 
particularly in Chap, III. concerning the in- 


creaſe 
4 
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creaſe of money at intereſt. I will juſt 
mention one inſtance. 

400,000 /. per annum, applied in the man- 
ner ſuppoſed in Queſtions IV. and V. would 
annihilate 55 millions, bearing intereſt at 5 
per Cent. in 42 years. 

In 1716, when the „ning. fund x was eſta- 
bliſhed, the public debts were near this ſum, 
and bore 5 per cent. intereſt. This fund then, 
had but 400,000 J. of it been inviolably ap- 
plied to the annihilation of the public debts, 
would, in 1758, have diſcharged all the debts 
contracted before 1710. And it may be 
further found very eaſily, by the anſwer to 
Queſtion IV. that had it been ſuffered to go 
on in its operation, and been applied, /ince 
1758, to the redemption of only 3 per cents 
at par, it would by this time have diſcharged 
104 millions; and ſeven years hence 140 
millions. The aſſertion, therefore, in 
page 165, is ſtrictly true. But the following 
proof of that aſſertion will, perhaps, be more 
clear and ſtriking. 

Suppole an annuity of 400, ooo, beginning 
in 1716, to have been applied uN ALIEN“ 
ABLY till 1730, to the annihilation of debts 
bearing intereſt at 5 per cent ; from 1730 to 
1748, to the annihilation of debts bearing 
intereſt at 4 per cent. and from 1748 to 1771, 
to the annihilation of debts bee intereſt 
at 3 per cent. In the firſt of theſe periods the 
annuity would have increaſed to Soo, oo J.; 

in 
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in the ſecond, to 1,600,000 J.; in the /aft, to 
3, 200, ooo /. In the laſt year, therefore, 
the nation might have been eaſed of above 
three millions per annum in taxes. And, at the 
ſame time, (ſuppoſing all the ſame meaſures 
taken in other reſpects) it would have en- 
joyed the benefit of the greateſt part of that 
very finking fund it now has; and no detri- 
ment could have ariſen to the public, from 
any of the applications which have been made 
of it to current expences. 
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Dix ECTIONs for finding the Va- 
LUEs of two JoINTLIVESõ, and 
of the LON GESTH of two lives; 
and alſo, of three JOINT LIVE S 9 
and the LON GES T of three lives, 


by Tables VII, XI, XV, and XVI. 


F both the ages are given in the Tables, 
the value wanted will be found imme- 
diately by inſpection. 

If the ages are not given in the Tables, it 
will be beſt to proceed in the following man- 
ner. | 

Suppoſe the rate of intereſt 4 per cent. and 
the value deſired of two joint lives, whoſe 
ages are 40 and 66.—— lt will appear, from 
inſpecting Table VII. that the value ſought 
would be 6.5 56, were the age of the elder 
life 65; and 5. 383, were it 70. Since, 
therefore, it is 66, the value muſt be the 

{ firft of four arithmetical means between 6. 5 56 
and 5.383, or 6.322. For the ſame rea- 
ſon, had the ages of the elder been 68, the 
value would have been the zd arithmetical 
mean between 6.556 and 5. 383 or 5.8 54.— 
In like manner, were the propoſed ages 43 | Wt 

and 65, the value would be the third arith- I 

metical mean between 6.556 (the value of Nei 
two 
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two joint lives whoſe ages are 40 and 6;) 
and 6.425, (the value of two joint lives 
whoſe ages are 45 and 65) or 6.478. 

Again, let the ages be 43 and 66. That 
is, let it be ſuppoſed, that neither of the 
propoſed ages is given in the Table. 

The: values correſponding to the ages 


1458 5 16655 Py Ron I 


The value, therefore, correſponding to the 
ages 43 and 66, muſt be the 3d mean be- 
tween 6.322 and 6. 200, or 6. 2 50. 

N. B. The iſt, 2d, zd, and 4th of four 
arithmetical means between two numbers 
are found by ſubtrafting 3, +, 3, and +5 of 
the difference between the two numbers, from 
the greateſt of them. 

Thus. The difference between 6.5 56, 
and 5.383, is 1.173. One-fifth of this dif- 
ference is .234; which, ſubtracted from 
6.556, leaves 6.322 ; the firſt of 4 means 
between 6.556 and 5.383. In like man- 
ner; the difference between 6. 322 and 6. 200 
is . 122. One fifth of this difference is .024 ; 
and, therefore, three-fifths of this difference 
is . 072, which, ſubtracted from 6.322, leaves 
6.2 50, the third arithmetical mean between 
6.322 and 6.2c0o. 

In order to avoid trouble, if the ages are 
nearly equal, a year or two may be added to 
the leaſt, and as much ſubtracted from the 


greateſt ; and the value taken by inſpection. 
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But if one of them much exceeds the other; 
it will in general be ſufficient to take the 
neareſt number in the Table for the leſſer. 


The mean between the values at 3 Her 
cent. and 4 per cent. may be taken for the 
value at 4+ per cent. without any error of 
conſequence. And the like may be ſaid of 
the values at 44 per cent. 


The values of the /onzeft of two lives is 
found by ſubtracting the value of the yoint 
lives from the /um of the values of the two 
Jingle lives. Thus, the values of two 
ſingle lives; whoſe ages are 25 and zo, are 
by Table VI. (intereſt reckoned at 4 per 
rent.) 15.31 and 14.68. The ſum of theſe 
two values is 29.99; the value of the joint 
lives is (by Table VII) 11.46; and this va- 
lue, ſubtracted from 29:99, gives 18.53, or 
the value of an annuity on the longeſt of the 
two lives. By this rule, Table XVI. has been 
calculated; and a demonſtration of it may 
be found in Mr. Simpſon's Doctrine of Annu- 
ities and Reverſions, page 20. 

The value of Zwo joint lives being given 
the value of zhree joint lives may be found by 
the following rule, taken from Mr. Simpſon's 
Select Exerciſes; page 279. 

Let A be the youngeſt, and C the oldeſt 
of the three propoſed lives. Take the value 
of the two joint lives B and C, and find the 

| Aa age 


— 
— — 
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age of a /ingle life D of the ſame value, 
Then find the value of the 79:27 lives A and 
D, which will be the anſwer. 

Example. Let the three given ages be 
25, 30, and 4o, and let the rate of intereſt 
be 4 per cent, Then the value of the two 
oldeſt joint lives B and C, will (by Tab. VII.) 
be 10.428, anſwering, in Tab. VI. to a ſingle 
life D of 54 years of age. And the value of 
the joint lives A and D, which is 8.917 
years purchaſe, will be the value ſought. 


From the value of Free joint lives given, 
the yalue of the /9nge/t of three hves may be 
deduced in the following method.“ From 
* the ſum of the values of all the Angle 
lives, ſubtrat the ſum of the values of 
« all the ſoint lives, combined two and two. 
„Then to the remainder add the value of 
« the three joint lives; and this laſt ſum 
« will be the value of the /onge/? of the three 
« lives.” See Mr. Simpſon's Doctrine of An- 
nuities, &c. page 23—or Mr. Dodſon's Ma- 
thematical Repoſitory, Vol. I. page 244. 

Example. The ſum of the values of three 
fangle lives, whoſe ages are 25, 30, and 40, 
is (reckoning intereſt at 4 per cent.) 43.202. 
The value of tuo joint lives, whoſe ages are 
25 and 30, is, 11.468; of zwo joint lives, 
whoſe ages are 25 and 4o, is 10.655; of 
to joint lives, whoſe ages are 30 and 40, is 
10.428, by Table VII; and the ſum of theſe 

7 1 three 
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three values is 32.551. This ſum ſubtracted | OPT: 


from 43. 202 leaves 10.651; which remain- 


der added to 8.917 (the value juſt found of | 4! | j 
the three joint lives) gives 19.568, the vas 1 
lue of the longeſt of the three lives. WAR 
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ADDITIONAL OBSERVATIONS 


CONTAINING 


AND 


„F) 


IN CE the firſt publication of this work, 

I have had the pleaſure of reading an in- 
genious Memoir on the State of Population 
in the Pars de Vaud, a diſtrict of the pro- 
vince of Bern, in Switzerland. The author 
of this memoir is Mr. Muret, the firſt mi- 
niſter at Vevey, a town in that diſtri, and 
ſecretary to the Oeconomical Society there. 
It forms the firſt part of the Bern Obſerva- 
tions for the year 1766; and a good abſtract 
of it may be found in the 69th article of a 
work entitled, De re Ruſtica, or the Repo/i- 
tory. It contains an account of many facts 
which appear to me curious and important ; 
and which confirm the obſervations I have 
Aa 3 made 
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made in the firſt and fourth Eſſays in this 
Treatiſe. Some of theſe facts I will here 
beg leave to recite. 


In the firſt Eſſay I have aſſerted, that there 
is a much greater difference between the pro- 
babilities of life in great towns and in country 
pariſhes, than is commonly ſuſpected ; and, as 
one proof of this, I have obſerved, that tho' 
in London the greateſt part of the natives die 
under three years of age, in the country the 
greater part hve to marry. Mr. Muret's Ob- 
ſervations and Tables give a diſtinct demon- 
{tration of this, by ſhewing, that in the pro- 
vince of Vaud, the greater part of the inha- 
bitants live many years beyond the age of 
maturity, But to be a little more explicit. 

The diſtrict of Vaud, in Switzerland, con- 
tains 112,951 inhabitants of all ages; 25,778 
Families; 38, 328 married perſons; and the 
annual medium of births, for 10 years before 
1766, had been 3155 of weddings, 808 ; of 
deaths, 2 504.— lt appears, therefore, that 
the married are very nearly a third part of 
the inhabitants, that the number of perſons 
to a family is 43; and that one in 45 of the 
inhabitants die annually. It may be further 
learnt, by dividing half the number of the 
married, by the annual medium of wed- 
dings, that the expec7ation of marriage in this 
country is 23 years and +; and, from the 
proportions of the births, weddings, and 
| deaths 
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deaths (a), that the greater part of thoſe 
who are born live to marry. But of this fact 
there is, I have juſt intimated, a more par- 
ticular and diſtinct proot.—From a Table 
given by Mr. Muret, of the rate of human 
mortality in this country, derived from re- 
giſters kept in 43 pariſhes, of the ages at 
which the inhabitants die, it appears, that 
one half of all that are born live beyond 41 
years of age.—The examination of this Ta- 
ble will, undoubtedly, be a gratification to 
the reader; and, therefore, I have choſen to 
make it a part of theſe additions. I have 
alſo here given the Table referred to, in p. 194 
and 268, of the probabilities of lite in the 
pariſh of Holy-Cro/s, near Shrew/bury ; and a 
third Table, which I have formed from a re- 
giſter in Suſmlch's works, of the ages at which 
the inhabitants of a country parith in BRAN- 
DENBURGH died, during 50 years; or from 
1710 to 1759.—l1 have further thought pro- 
per to add, as contraſts to theſe Tables, two 
Tables exhibiting the probabilities of life at 
VIENNA and BERLIN.— The following ob- 
ſervations concerning theſe Tables ſhould be 
attended to. | 
The Table for the country of VAavp, tho' 
It gives the probabilities of life in its firſt 
ſtages very high; and, at ſome ages, more 
than double to the probabilities of life in 
great cities ; yet, certainly, gives them too 
(a) See the note, p. 196, &c. 
Aa 4 low. 
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low. For, firſt, it has juſt appeared, that in 
this country the births exceed conſiderably 
the deaths. The emigrations, likewiſe, from 
it are very numerous, as will be preſently ob- 
ſerved : And the neceſſary effect of theſe two 
cauſes is, to make the regiſters give the num- 
ber of deaths in the firſt ſtages of life, too 
great in compariſon of the deaths in the laſt 
ſtages. A Table formed from ſuch regiſters 
mult give the probabilities of life too low, 
according to the obſervations in the 4th Eſſay; 
and, in the preſent caſe, they muſt be given 
ſo much too low, as to afford ſufficient rea- 
ſon for concluding, that the greater part of 
the births don't become extinct till near the 
decline of life. 

After 40, the probabilities of life in this 
country decreaſe very faſt; and in old age, 
they appear to be lower than the probabili- 
ties of life in great towns. I have aſſigned 
the reaſon of this fact in page 270, &c. All 
turned of 65 or 70 in great towns, are a ſe— 
lected body conſiſting of perſons ſeaſoned to 
their ſituation, and poſſeſſed of conſtitutions 
particularly ſtrong ; and they may, I think, 
be not improperly compared to a company of 
perſons on a hazardous journey, who are be- 
come a ſet of picked and hardy travellers, in 
conſequence of having loſt all the tender and 
infirm, and been uſed to inclement weather 
and fatigue.—Perſons of feeble frames may, 
with the help of the ſimple manners and 
pure 
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pure air of the country, attain to old age; 
but in great towns they ſtand no chance for 
this; the effect of which muſt be that, at 
the ſame time that greater numbers will at- 
tain to old age in the country, they will die 
off faſter. Thus; in the diſtrict of Vavo, 
the numbers alive at 75 are above double the 
numbers alive at the ſame age at BERLIN ; 
but thoſe who attain to that age at BERLIN, 
have a greater expectation of life. The ſame 
may be obſerved of NokTHAMPTON com- 
pared with VIENNA and Lox DON. In ſhort; 
the truth is, however ſtrange it may ſeem, 
* that the deſtructive influence of great towns 
* on lite is the very reaſon why old people 
* live longer in them, than in ſmall towns 
* and in the country.“ Mr. Muret has ta- 
ken notice of this fact; but, ſuppoling it not 
general, he aſcribes it to the particular pre- 
valency of drunkenneſs in his country. He 
had, he ſays, once the curioſity to examine 
the regiſter of deaths in one town, and to 
mark thoſe whoſe deaths might be imputed 
to drunkenneſs, and he found the number fo 
great, as to incline him to believe, that hard 
drinking kills more of mankind than pleu— 
riſies and fevers, and all the moſt malignant 
diſtempers. This, probably, is very true; 
but the fact I am conſidering is not owing to 
it, Drunkenneſs cannot be ſuppoſed to pre- 
vail more in the country than in great towns. 

And it always deſtroys long before old age. 
7 | Ms The 
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The obſervations now made are applica- 
ble to the Table for the country pariſh in 
Brandenburgh ; for it appears from Suſmilch's 
account, that the births there exceed the 
deaths more than in the country of Vaup ; 
nor is it to be imagined, that there are not 
likewiſe many emigrations from it, particu- 
larly, to BERLIN and the King of Pru/jia's 
armies. 

From the Tables for VIENNA and LoN DON, 
compared with the Table for BERLIN, it ap- 
pears that the laſt of theſe towns, tho much 
the ſmalleſt, has at ſome ages even a worſe 
effect on the duration of life than either of 
the former: And the reaſon, perhaps, may 
be, that the inhabitants there are much more 
crouded together. See p. 22 5.— Between 
the ages of 30 and 35, and alſo between 42 
and 52, there is an irregularity in the BER“E 
LIN Table, which, very probably, would not 
have appeared in it, had it been formed from 
the bills for a longer term of years. — The 
like obſervation might be made on an irre— 
gularity in the 2d Table, between the ages 
of 25 and 30. 

From the age of 25 to 45, VIENNA ap- 
pears, in the Tables, to be leſs unfavourable 
to life than LoN DON; but it cannot be de- 
pended upon that this is the truth, for the 
VIENNA Table may give the probabilities of 
life at theſe ages higher, only becauſe the re- 


cruits from the country come to it later, or in 
greater 


8 UPPLEM ENT. 363 


greater numbers, after 30 and 40, than in 
Lonpon. A like effect would alf, ariſe 
from a greater number of migrations in old 
age from LoxDoN than from VIENNA. See 
the note, p. 

In forming the Tables for VIENNA and 
BERLIN, I have applied the correction ex- 
plained in the 4th Eſſay, and demonſtrated 
there to be neceſſary; and, in making this 
correction, I have ſuppoſed, agreeably to the 
proportion of the births to the burials, that 
a fifth of all who die in theſe cities, are per- 
ſons who removed to them at 20 years of 
age, Notwithſtanding this correction, the 
Table for BERLIN gives the probabilities of 
life between 10 and 20 ſo high, and in ſuch 
diſproportion to the probabilities of life im- 
mediately after 20, as to exceed all the bounds 
of credibility. The true reaſon of this may 
be learnt from what has been ſaid in p. 225, 
of the rapid increaſe of BERLIN. 

My chief purpoſe in giving theſe Tables 
is to exhibit, in the moſt ſtriking light, the 
difference between the ſtate and duration of 
human life, in great cities and in the country. 
It is not poſſible to make the compariſon, 
without concern and ſurprize. I will here 
beg leave to lay it in one view before the 
reader, deſiring him to take with him this 
conſideration, that, for the reaſons I have 
explained, it can be erroneous only by giving. 
the difference (a) much too /:77/e. 

(a) See p. 222, &c. p. 252, p. 246. 
| Pro- 
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Proportion of Inhabitants dying annually in 


Pais De Country Pariſh] Holy 1 | | | | 
Vaud [in Brandenburg 88 London Vienna Berlin. 
1 in 45] 1 in 45 [1 in 33]! in 202 1 in 192 I in 267 
| x (a) 


— — 


a * 
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Ages to which half the born live. 


Pais D Country Pariſh 5 
Vaud 9 Holy-Croſs | London | Vienna | Berlin, 
41 255 e 


— — 


* 


Proportion of the Inhabitants (5) who reach 
80 years of Age. 


Pai Country Pariſh 4 
i De Foun Pr gyro | London | Views |- Br 
Im 214 1 in 224 [ in 11 % in 401 in 41 mn 37 
Gy LEED. © la 2 98 8 
The 


(a) See page 225. This proportion, were there either 
no increaſe, or but a flow increaſe at BERLIN, would 
certainly be found to be much the ſame with that in VI- 
ENNA and LOxXDON. 


(b) It ſhould be recollected here, that a conſiderable 
part of thoſe who die turned of 80 years of age in great 
towns, are emigrants from the country, who came to them 
in full maturicy, after eſcaping the weakneſs of infancy. 
And that alſo in general theſe emigrants conſiſt of the 


more hearty and robuſt part of the kingdom. On both 
1 theſe 
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The (a) Probabilities of living one Year in 


Pais De 


Country Pariſh, 


Odds | Vaud Brandenburgh Holy-Crofs London] Vienna | Berlin 
At birth 44 to 1 34 to 1 45 to 1 2 to 114 to 10 14 to 
Age 12160 to 1] 112 to 1 144 to 15 to 184 to 1123 ton 

25 11 toi] 110 toi 10 to 1 56 to 1/66 tor] coton 
30 111 toi] 107 tot | 96 to 145 to 156 to 1 44 ton 
40 83 to 78 to 1 55 to 131 to 136 to 1] 32 to! 
50 49 to 50 to 1 50 to 124 to 127 to 1 30 to 1 
60 23 to 1] 25 ton 26 to 118 to 1019 to 1 18 tot 
70] 9: toi] 11 to! 16 to 112 to 1011 to 1 12to1 
80 4 t-to [ 5 t-to } 8 to 1] 7 to il 7 to f 7 to 1 
ExpECTATIONS of Life. 
x 
F Nag nc bein? Holy- ols London Vienna | Berlin 
At birth | 37 5 32+ years 333 s 18 yrs 1605 18 5 
Age 12 443 | 44 432 334 „ 
25 3424 357 45.9 20 28 271 
30 315 312 32 23z | 255 | 254 
35| 277 28 284 214 | 225 222 
40 24 25 254 1941 20 20+ 
45] 205 | 217 234 1741 | 173 | 132 
50172 18 20 16 16 164 
ec} 143 1. Is 17 143 137 14 
Go| 12 124 145 124 | 114 122 
65 957 95 114 10% | 9 Þ 10% 
70 77 z 10 87 | 83 82 
75 57 2 8 7 = 7 
„„ 
From 


theſe accounts the numbers attaining to old age in great 
towns ought to be much greater than in the country. In 
London, Vienna, and Berlin, they ought to be nearly double ; 


but we ſee, that, in reality, they are ſcarcely half. 


(a) Theſe probabilities are here given ſufficiently near 


for the preſent purpoſe, and ſo as to err on the 


ſide fa- 
yourable 
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From this compariſon it appears with how 
much truth great cities have been called 
the graves of mankind. It muſt alſo con- 
vince all who will conſider it, that, accord- 
ing to the obſervation at the end'of the 4th 
Eſſay, it is by no means ſtrictly. proper to 
conſider our diſeaſes as the original intention 
of nature. They are, without doubt, in ge- 
neral, our own creation. Were there a coun— 
try, where the inhabitants led lives entirely 
natural and virtuous, few of them would die 
without meaſuring out the whole period of 
preſent exiſtence allotted them ; pain and 
diſtempers would be unknown among them ; 
and the diſmiſſion of death would come upon 
them like a ſleep, in conſequence of no other 
cauſe than gradual and unavoidable decay.— 
Let us then, inſtead of charging our Maker 
with our miſeries, learn more to accuſe and 
reproach ourſelves. 


The reaſons of the baleful influence of 
great towns, as it has been now exhibited, 
are plainly, 

Firſt, The irregular modes of life, the 
luxuries, debaucheries, and pernicious cuſ- 
toms, which prevail more in towns than in 
the country. 


vourable to towns; but the manner of forming the Ta- 
bles is ſuch, that they ſometimes give them irregulatly, 
and always with leſs correQtneſs than the exhectations, or 

the ſame probabilities for periods of years. 


Secondly, 
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Secondly, The foulneſs of the air in towns, 
occaſioned by uncleanlineſs, ſmoak, the per- 
ſpiration and breath of the inhabitants, and 
putrid ſteams from drains, church-yards, 
kennels, and common-ſewers.—lt is, in par— 
ticular, well known that air, ſpoiled by 
breathing, is rendered ſo noxious, as to kill 
inſtantaneouſly, any animal that is put into 
it. There muſt be cauſes in nature (3) con- 
tinually operating, which reſtore the air after 
being thus ſpoiled. But in towns it is, pro- 
bably, conſumed faſter than 1t can be ade- 
quately reſtored ; and the larger the town is, 
or the more the inhabitants are crouded to- 
gether, the more this inconvenience muſt 
take place. 


But I muſt proceed to ſome more of Mr. 
Muret's obſervations. In the 4th Eſſay, 
p- 271, &c. I have given an account of ſe- 

veral facts which prove the probabilities of 
life to be higher among females than males. 
Agreeably to this it appears, that in the diſ- 


(a) A well-known and excellent philoſopher has for 
ſome time been employed in enquiring into theſe cauſes 
and he has made ſeveral curious and important diſcove- 
ries, of which I hope the world will ſoon receive a par- 
ticular account, One of theſe diſcoveries has been 
lately publiſhed in a pamphlet, entitled, Directions fer 
impregnating Mater with fixed Air, in order to communicate 
to it the peculiar Spirit and Virtues of Pyrmont Mater, and 

other Mineral Waters of a fimiler Nature. By the Rev, 


Dr, PalksTLx. 
trict 
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trict of Vaud, half the /emales don't die till 
the age of 46 and upwards, tho' half the 
males die under 36. This great difference is 
in ſome meaſure owing to the military and 
commercial emigrations among the males; 
but it appears undeniably, that their greater 
mortality contributes likewiſe to it. The 
number of males who died, for a courſe of 
years, in 39 pariſhes of this diſtrict, was 8170; 
of females $167 ; of whom the numbers that 
died under one year of age were 1817 males, 
and 1305 females; and under 10 years of age, 
3099 males, and 2598 females. Inthe beginning 
of life, therefore, and before any emigrations 
can take place, the rate of mortality among 
males appears to be much greater than among 
females ? And this is rendered yet more certain, 
by the account Mr. Muret gives of the pro- 
ortions of the deaths among males and fe- 
males in the fir/? year of life at VE VERY. In 
this town, he acquaints us, that for 20 years 
ending in 1764, there died in the firſt month, 

| of males 135, to 89 femeles; and, in the firſt 
| year, 225 to 162.—— To the ſame effect it 
| appears, from a Table given by Su/mzlch (a), 

that in BERLIN 203 males die in the firſt 
month, and but 168 females; and in the firſt 
year, 489 to 395; and alſo, from a Table of 
Struyck's, that in Hol LAND, 396 males die 
| in the firſt year, to 306 females, — What 1s 


| A 
| (a) See Siſmilch's Gottlicbe Ordnung, Vol. II. p. 317, &c. 
| moſt 


| 
\ 
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moſt of all remarkable is, that theſe accounts 
ſhew, that both at Vevey and BERLIN the 
ftill-born males are to the ftill-born females, 
as 30 to 21, or nearly in the proportion given 
by the accounts referred to in p. 274. 

The whole number of inhabitants at VE“ 
VEY in 1764, was 3350. Of theſe 1931 
were females, and only 1419 males. Sixty- 
ſix were widowers, and 200 widows. The 
number of bazchelors, above 16 years of age, 


was 529; and of virgins, above 14 years of 


age, 734. See Mr. Mruret's Tables, p. 124. 
Mr. Deparcieux at PAR1s, and Mr. War- 
gentin in SWEDEN, have obſerved, that not 
only women live longer than men, but that 
married women live longer than ingle women. 
The regiſters examined by Mr. Muret con- 
firm this; and it appears particularly, that, 


of equal numbers of /ing/e and married wo- 


men between 15 and 25, more of the former 
died than of the latter, in the proportion of 
2 to 1. The reaſon of this may be, as Mr. 
Muret acknowledges, that the women who 
marry, are a ſelected body, conſiſting of the 
more healthy and vigorous part of the ſex. 
But this, probably, is by no means the only 
reaſon ; for it may, I think, be expected, 
that in this, as well as in all other inſtances, 
the conſequences of following nature muſt 

be favourable. 
The facts recited here, and at the end of 
the 4th Eſſay, prove, beyond the poſſibility of 
B b denial, 
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denial (a), that there is a difference between 
the mortality of males and females.— I muſt 
however obſerve, that it may be doubted, 
whether this difference, ſo unfavourable to 
males, is natural; and the following facts will 
prove, that I have reaſon for ſuch a doubt. 

It appears, from ſeveral regiſters in Su/- 
milch's works, that this difference is much 
leſs in the country pariſhes and villages of 
BRANDENBURGH, than in the towns: And, 
agreeably to this, it appears likewiſe, from 
the accounts of the ſame curious Writer, that 
the number of males in the country comes 
much nearer to the number of females. 

In 1056 ſmall villages in BRAN DEN BUR OH, 
the males and females, in 1748, were 106, 234, 
and 107,540, or to one another as 100 tg 
10153. In twenty ſmall towns they were g 544, 
and 10,333; or as Io to 1084. In BERLIN 
they were, excluſive of the garriſon, 39, 116 
and 459383 or as 100 to 117. 

At the time the accounts, mentioned in 
p. 206, were taken of the inhabitants in the 


(a) In the printed Account of the Society in Nicalas- 
Lane, for Equitable Aſſurances on Lives and Survivor ſhips, 
there is a Table of the values of aſſurances on female 
lives, which fuppoſes them to be more hazardous than 
male lives. This Table is derived from an opinion ge- 
nerally received at the time it was compofed ;. but 1 am 
deſired to inform the public, that no ſuch Table ſhall 
be admitted into the future editions of that AccouNr; 
the ſociety being determined to maintain the juſt credit 
it has acquired, by keepirtg ſtrictly, in every inſtance, 
to calculations, founded on the beſt obſervations. 

Pro- 
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province of New JeRsey in AMERICA, they 
were diſtinguiſhed particularly into ales and 
Females under and above 16. 

I.!n 1738, the number of 
Males under 16 was, 10639. Females 9700 
Males above 16 — 11631. Females 10725 


In 1745, thefe numbers were, 


Males under 16 — 14523. Females 13754 
Males above 16 — 15087. Females 13704 


The inference from theſe facts is very ob- 
vious. They ſeem to ſhew ſufhciently, that 
human life in males is more brittle than in 
females, only in conſequence of adventitious 
caufes, or of ſome particular debility, that 
takes place in poliſhed and luxurious ſo— 
cieties, and eſpecially in great towns (a). 


From the proportion of the births to the 
deaths in' the diſtrict of V a up, as mentioned 
in p. 358, it follows, by the rule in the note 
p. 208, that the inhabitants ought to _ 

their 


(a) The number of deaths for 60 years at Vever, in 
the four winter months, ( December, January, February 
and March) were to the deaths in the four ſummer 
months (June, July, Auguſt, and September) as 2140 
to 1697, or 5p to 4. (See Mr. Muret's Tables, p. 100). 
In Lonpon and at PARISs, this proportion is nearly the 
ſame. At EpinguRGH, as 4 to 3. In 25 country 
towns and pariſhes mentioned by Dr. Short (New Oler- 
vations, p. 142) as 50 to 41.— The ſick admitted into the 
Hotel Dieu at Paris, for 40 years, from 1724 to 1763, 
b 2 were, 


—— oa 
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their own number in 120 years. But the 
fact is, that ſo many migrate into foreign 
armies and with commercial views, that their 
increaſe is ſcarcely ſenſible. Mr. Muret, 
after obſerving this, enters into a general ac- 
count of the cauſes which obſtruct popula- 
tion in his country. Among thefe he inſiſts 
particularly on Luxury and the ENGRos- 
SING oF FARMs. IT with his obſervations 


on theſe ſubjects were not applicable to the 


preſent ſtate of this kingdom : But, perhaps, 
there is no kingdom in the world to which 
they are /o applicable. In conſequence of 
the eaſy communication lately created, be- 
tween the different parts of the kingdom, 
the LoN DON faſhions and manners, and plea- 
ſures, have been propagated every where; 
and almoſt every diſtant town and village 
now vies with the capital in all kinds of ex- 
penſive diffipation and amuſement. This 
enervates and debilitates ; and, together with 
our taxes, raiſes every where (a) the price of 


the 


were, in the former months, 314, 824; in the latter, 
238,522, or as 4 to 3. See Recherche's ſur la Population, 
&c. per M. Meſſance, p. 181. And agreeably to all this, 
Dr, Percival intorms me, that at Mancheſter the mortalit 

of winter and ſummer are to one another as I1 to 8, —It 
is remarkable that the births alſo in winter to thoſe in 


ſummer are at VgEvEyY as 5 to 4; in Lox po as 8 to 7; 


in the country towns and pariſhes juſt mentioned, as 7 
to 6. : | a 


(a) The price of cori, in particular, has for ſome 
time been corfplained of by the poor as oppreſſively high, 
though 
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the means of ſubſiſtence, checks marriage, 
and brings on poverty, dependance, and ve- 
nality.— With reſpect, particularly, to the 
cuſtom of engroſſing farms, Mr. Muret ob- 
ſerves, with the higheſt reaſon, that a large 
tract of land, in the hands of one man, does 
not yield ſo great a return, as when in the 
.hands of ſeveral, nor does it employ ſo many 
people ; and, as a proof of this, he mentions 
two pariſhes in the diſtrict of Vavy, one of 
which (once a little village) having been 
bought by ſome rich men, was ſunk into a 
ſingle demeſne; and the other, (once a lingle 
demeſne) having fallen into the hands of ſome 

eaſants, was become a little village. How 
many facts of the former kind can this coun- 
try now. furniſh ?—And there is reaſon to 
apprehend they will go on 1ncreaſing.-—The 
cuſtom of engroſſing farms caſes /2ndlords of 
the trouble attending the neceſſities of little 
tenants and the repairs of cottages.—A great 
farmer, by having it more in his power to 


ſpeculate and to command the markets, and- 


by drawing to himſelf the profits which would 
have ſupported ſeveral farmers, is capable, 
with leſs culture, of paying a higher rent. 


though far from being fo high as it generally was at the 
end of the laſt century. This is a ftriking fact which 
implies that the /ower part of the nation are now more 
diſtreſſed than ever. The conſequence has been a 1e- 
duction of their number; and this is an effect that mult 
go on increaſing, with increaſing luxury and taxes. 


RBD Our 


— 
1 
Li 
18 
4 
: * 
1 
1 
75 
{it 


4p 
(f 


TTY E 
bl, 
'T2! 
FA 3 
tat 
' 

+4 | 
"4 | 
I; & 


394 SUPPLEMEN T, 


Our ſuperiors, therefore, find their account 
in this evil.—But it is, indeed, erecting pri- 
vate benefit on public calamity ; and, for the 
ſake of a temporary advantage, giving up the 
nation to depopulation and diſtreſs, We 
have, for many years, been feeling the truth 
of this obſervation. | 

Dr. Davenant, (the beſt of all political 
writers), tells us, thai at Mzchaelmas, in the 
year 1685, it appeared by a ſurvey of the 
hearth-books (a) that the number of hougs 
inal ENGLAND and W ALEs was 1,300,000, 
of which 554,031 were houſes of only one 
chimney. See Dr. Davenant's Works, Vol. II. 
Pp. 203.—ln his Eſſay on Ways and Means, &c. 
Vol. I. p. 33, he gives a particular account 
of the number of houſes in every county, 
according to the hearth-books of Lady-day, 
1690; and the ſum total then was 1,319,215. 
At the reſtoration it appeared by the ſame 
hearth-books, that the number of houſes in 


the kingdom (5), was 1,230,000.—lIn the 


(a) At this time there was a tax of two ſhillings on every 
fire-hearth ; which was taken off at the REvoLUTION, 
"becauſe reckoned “ not only a great oppreſſion to the 
<< poorer fort, but a badge of ſlavery on the whole peo- 
& ple, expoſing every man's houſe to be entered into 
« ard ſearched at pleaſure by perſons unknown to him.” 
Preamble to the aft for taking away the revenue ariſing by 
bearth-meney, i William and Mary, Chap. 10. 


(5) Continuation of Rm, Vol. I. p. 53- 
interval, 
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interval, therefore, between the reſtoration 
and the revolution, the people of ENGLAND 
had increaſed above 300,000; and © of 
e SMALLER TENEMENTsS, Dr. Davenant 
* obſerves (a), there had been, from 1666 to 
* 1688, about 70,000 new foundations laid.“ 
— But what a melancholy reverſe has taken 
place ſince ?—In 1759 the number of houſes 
in ENGLAND and WALES was 986, 482; 
of which not more than 3 zo, ooo were houſes 
having leſs than ſeven windows; and 282, 429 
were cottages not charged on account of po- 
verty. In 1766, notwithſtanding the in- 
creaſe of buildings in LoN DON, the number 
of houſes was reduced to 980, 692 (5) ; of 
which 276,149 were cottages not charged, 
According to theſe accounts then, our peo- 
ple have, fince the year 1690, decreaſed 

near 


(a) Dr. Davenant's Works, Vol. I. p. 370. 


() See Con ſiderations on the Trade and Finances of this 
Kingdom, p. 95, 97, 98. Printed for Wiltie, 1766. See alſo 
p- 184, &c. of this Treatiſe ; and my Appeal to the Public 
on the Subject of the National Delt, p. 86, &c.— lt deſerves 
particular notice, with reſpect to the accounts here given 
of the number of houſes in 1759 and 1766, that, being 
returns made by the ſurveyors of the houſe and window- 
_ duties throughout all ENGLAND and Wares, they are 
ſubje to no ſuch deficiencics as thoſe in the account of 
the number of houſes in LoxpoN, taken by Mr. Mait- 
land from the pariſh books, and mentioned in the note, 
p. 182.— The reaſon is, that no landlord or tenant can 
ever conſent that any two or more houſes belonging to him, 
ſhould be charged by the afleſſors of the window-tax as 
| B b 4 | fingie 
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near a million and a half,—And the waſte 
has fallen principally on the inhabitants of 
cottages; nor indeed could it fall any where 
more unhappily; for, from cottages our 
navies and armies are ſupplied, and the 
lower people are the chief ſtrength and ſe- 
curity of every ſtate. What renders this ca- 
lamity more alarming 1s, that the inhabi- 
tants of the cottages thrown down in the 
country, fly to LoN DON and other towns, 
there to be corrupted and periſh (a), II know 
I ſhall be here told that the Revenue thrives. 
But this is not a circumſtance from which any 
encouragement can be drawn. It thrives, by 


a Cauſe 


ſingle houſes ; becauſe, in this caſe, he would be taxed 
too high, and pay more than the law required, For 
inſtance. A building having 20 windows, divided into 
two diſtinct tenements, with a family in each, if charged 
as a ſingle houſe, would pay, beſides 3s. for the houſe, 
1s. 7 d. for every window, or 11. 135. 10d. in all: 
whercas, if reckoned what it really was, two contiguous 
houſes, it would pay, ſuppoſing 10 windows in each 
tenement, 6 s. to the houſe duty, and only o d. for each 
window, or 14, 25. 8 d. in all — The number of houſes, 
therefore, ſubject to the houſe and window-duty, given 
in the above returns, muſt probably be the full number 
of ſuch houſes in the kingdom. 


(a) Dr. Davenant ſays, from Mr. King's Obſervations, 

*© that the ſupply of Los bo alone takes up above bait 
** the neat increaſe of the kingdom:”—lIs it then to be 
wondered at, that the ſupply of the waſte in a the towns 
of the kingdom, added to that increaſe of luxury and 
taxes, and of the drain to oug armies; and raves, and foreign 
ſeltlements, which has taken place within theſe 70 years, 
ſhould have ſo far excegded the increaſe of the kingdom, 
as 
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a cauſe that is likely in time to deſtroy both 
itſelf and the kingdom; I mean, by an in- 
creaſe of luxury, producing ſuch an increaſe 
of conſumption and importation (a), as ſe- 
cretly acce/erates ruin, while at preſent (as far 
as the Revenue 1s concerned) it overbalances 
the effects of depopulation. What reme- 
dies can be applied in ſuch circumſtances ?— 
This is a queſtion of great importance, which 
requires a more deep and careful diſcuſſion 


as to produce the depopulation I have mentioned ?—It 
has been aſſerted by political calculators, that no popu- 
lation can bear more than one ſoldier for every hundred 
ſouls. This is ſaying a great deal too much; but were it 
true, the number of our ſoldiers and ſailors, even in 
peace, would alone be ſufficient to reduce us to nothing 
in a little time. 

A flouriſhing commerce, tho' favourable to population 
in ſome reſpects, is, I think, on the whole, extremely 
unfavourable; and, while it flatters, may be deſtroying : 
particularly, by increaſing luxury, the worſt enemy of 
population as well as of public virtue; and by calling 
off too many perſons from agriculture to unhealthy 
trades and the ſea-fervice.—Suppole 50,000 ſailors, ad- 
ded to other burdens, to have been formerly the whole 
number the nation could bear without decreaſing. In 
ſuch circumſtances, it is plain, that any cauſes which 
doubled or tripled that number, would depopulate with 
rapidity. 


(a) For Example. In Loxnox, thoſe who uſed to 
ſatisfy themſelves with one houſe, or perhaps half a houſe, 
muſt now have two houſes, Thoſe who utcd to hve 
plain muſt now live high; and thoſe who uſed to walk, 
muſt now be carried. This is the reafon of the increaſe 
of conſumption and of buildings in LoN DON, and not an 
increaſe of the inhabitants, for the number of inhabitants 
is certainly leſs now than it was forty years ago. Vid. 
page 190. 
than 
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than I am capable of giving it. I will, there. 
Fore, only anſwer generally and 4rzefly in a 
ſtyle and language fimilar to Mr. Muret's. 


Enter immediately into a deciſive enquiry 
into the ſtate of population in the kingdom. 
Promote agriculture.— Drive back the inha- 
bitants of towns into the country.—Eſtabliſth 
ſome regulations for preſerving the lives of 
infants. —Diſcourage luxury, and celibacy, 
and the ingroſſing of farms.—Let there be 
entire liberty; and maintain public peace by 
a government founded not in conſtraint, but 
in the reſpect and the hearts of the people.— 
But above all things, if it be not now too 
late; „find out means of avoiding the miſe- 
« ries of an impending bankruptcy, and of 
« eaſing the nation of that burden of debts 
* and taxes under which it is ſinking,” 


POS T- 
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Containing an Account of the Influence of the 
different States of civil Society on Popula- 
tion; of the Policy of former Times with 
reſpect to Inclaſures, engroſſing of Farms, 


and the Encouragement of Agriculture ; and 


alſo of the State of the lower Claſſes of Men 
formerly, compared with their State at 


preſent. 


HE following obſervations and facts 

have lately occurred to me in recon- 
ſidering the preſent ſtate of population in 
this kingdom; and as, perhaps, they are of 
ſome importance, I ſhall beg leave to in- 
troduce them in this place. 

One of the moſt obvious diviſions of the 
ſtate of mankind is, into the w:/d and the 
crvihized ſtate. In the former, man is a 
creature rude, ignorant, and ſavage; running 
about in the woods; and living by hunting, 
or on the ſpontaneous productions of the 
earth. In this ſtate, the means of ſubſiſtence 
being ſcarce, and a large quantity of ground 
neceſſary to ſupport a few, there can never 
be any conſiderable increaſe.—In the latter 
ſtate, man is a creature fixed on one ſpot, 
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employing himſelf in cultivating the ground, 
and enjoying the advantages of ſcience, arts, 
and civil government. Of this laſt ſtate 
there are many different degrees or ſtages, 
from the moſt ſimple to the moſt refined and 
luxurious. The firſt or the ſimple ſtages of 
civilization, are thoſe which favour molt the 
increaſe and the happineſs of mankind : For 
in thele ſtates, agriculture ſupplies plenty of 
the means of ſubſiſtence ; the bleſſings of a 
natural and ſimple life are enjoyed; pro- 
perty is equally divided; the wants of men 
are few, and ſoon ſatisfied; and families are 
eaſily provided for. On the contrary. In 
the refined ſtates of civilization property is 
engroſſed, and the natural equality of men 
ſubverted ; artificial neceſſaries without num- 
ber are created ; great towns propagate con- 
tagion and licentiouſneſs; luxury and vice 
prevail; and, together with them, diſeaſe, 

overty, venality, and oppreſſion. And there 
is a limit at which, when the corruptions of 
civil ſociety arrive, all liberty, virtue, and 
happineſs mult be loft, and complete ruin 
follow.—Our American colonies are at pre- 
ſent, for the moſt part, in the firſt and the 
happieſt of the ſtates I have deſcribed ; and 
they afford a very ſtriking proof of the effects 
of the different ſtages of civilization on po- 
pulation. In the inland parts of NoRTH- 
AMERICA, or the back ſettlements, where 
the modes of living are molt timple, and al- 
| 4 moſt 
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moſt every one occupies land for himſelf, 
there is an increaſe ſo rapid as to have hard- 
ly any parallel. Along the ſea-coaſt, where 
trade has begun to introduce refinement and 
luxury, the inhabitants increaſe more ſlowly : 
And in the maritime towns (if I may judge 
from the bills of mortality at Bos Tron, men- 
tioned in page 200) they do not increaſe at 
all (a). 

But to confine my thoughts to my own 
country.—Here, it is too evident that we are 
far advanced into that laſt and worſt ſtate of 
ſociety, in which falſe refinement and lux- 
ury multiply wants, and debauch, enſlave, 
and depopulate.—Among the evils of this 
ſtate, and the cauſes of depopulation, I have 
mentioned the accumulation of property. As 
this is an evil which has been for ſome time 
increaſing among us, I will give a brief ac- 
count of its tendencies and effects, with a 
view, particularly, to the preſent circum- 
ſtances of this kingdom, and to ſome ob- 
jections which have been ſtarted. 


By the laws of Licinius, no Roman was to 
hold more than feven ugera of land. Only 
„ revive, ſays Mr. Suſ/milch, this law, or 
* that of Romulus, which limited every Ro- 
* man to two ſugera, and you will ſoon 


* Along the ſea- coaſt they double their own num- 
ber in about 35 77 ; but in the back-ſettlements, in 
15Y years. Seo E/ſay I. page 206; and A Diſcourſe on 

ian Union, by 42 STYLES, p. 10. 


© convert 
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« convert 4 barren deſart into a buſy and 
&< crouded- hive.— The doubts of ſome in- 
genious men on this ſubject, have, indeed, 
greatly ſurprized me. I can ſcarcely think 
of a more evident maxim, than that. the 
* divifion of property promotes population.“ 
Wet a tract of ground be ſuppoſed in the 
hands of a multitude of little proprietors and 
tenants, who maintain themſelves and fami- 
lies by the produce of the ground they oc-. 
cupy, by ſheep kept on a common, by poul- 
try, hogs, &c.; and who, therefore, have 
little occaſion to purchaſe any of the means 
of ſubſiſtence. If this land gets into the 
hands of a- few great farmers, the conſe- 
quence muſt be, that the little farmers will 
be converted into a body of men who earn 
their ſubſiſtence by working for others, and 
who will be under a neceſſity of going to 
marker for all they want. And, ſubſiſtence | 
in-this way being difficult, families of chil- 
dren will become burdens, marriage will be 
avoided, and population will decline.—— 
At the ſame time there will, perhaps, be t 
more labour, becauſe there will be more : 
1 
7 


ulſfion to it. More bread will be con- 
famed, and, therefore, more corn grown; 


becauſe there will be leſs ability of going to | t 
the price of other food. Pariſhes, likewiſe; 
will be more loaded, becauſe the number of © 


poor will. be greater. , And towns and ma- tl 
nufactures will increaſe, becauſe more will 
| be- 
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be driven to them in queſt of places and 
employments.— This is the way in which 
the engroſſing of farms naturally operates: 
And this is the way in which, for many 
years, it has been actually operating in this 
kingdom. 

It deſerves particular notice, that the ob- 
ſervations now ſuggeſted ſhew, that the very 
cauſes which produce depopulation among 
us, may, for ſome time, promote tillage ; 
and I will take this opportunity to add, that 
they will alſo- account for the following 
fact.— In the year 1697, wheat was at 2 /. 
a quarter, and. other grain proportionably 
dear. But there was no clamour, and the 
exportation went on. See a valuable and 
uſeful Pamphlet, entitled, Three Tracts on 
the Corn Trade, page 100, 107, 145. At 
preſent, though the quantity of money in 
the kingdom is doubled, when wheat is at 
2/1. 8s. a quarter, and in general before any 
grain, except oats, gets above the prices at 
which the law allows a bounty on exporta- 
tion, there is an alarm, the poor are ſtary- 
ing, inſurrections begin, and the exportation 
is prohibited. I referred to this fact in the 
note, p. 372; and the true reaſon of it ſeems 
to be, that the high price of bread was not, 
at the time I have mentioned, of eſſential 
conſequence to the lower people, becauſe 
they could live more upon other food which 
was then cheap; and becauſe allo being. 
more 
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more generally occupiers of land, they were 


leſs under a neceſſity of purchaſing bread. 


Whereas now, being forted by greater dif- 


ficulties, and the high price of all other 


food, to live principally or ſolely on bread, 
if that is not cheap, they are rendered inca- 
pable of maintaining themſelves. 

In confirmation of this account, I will beg 
leave to mention, that, though during the 
whole laſt century, corn (wheat, rye, oats, 
and barley) was generally dearer than it has 
been, at an average, for the laſt 40 years; 
yet fleſh-meat was about half its preſent 
price: And that, in an Act Parliament of 
the 25th of Henry VIII. beef, veal, pork, 
and mutton are mentioned as the food of the 
poor, and their price limited to about a half- 
penny a pound. See Mr. Hume s Hiſtory of 
the Tudors, Vol. II. page 285. Beef and 
pork, in particular, were fold in LonpoN 


at two pounds and a half, and three pounds 


for a penny ; at the ſame time that wheat 
was at 75. and 8 5. a quarter (a), and bore 
0 | the 


(a). Even ſo far back as the year 1463, the price of 
wheat was reckoned not too high at 6s. 8 d. per quar- 
ter; nor that of barley at 3s. and rye at 45s. ; for it was 
in that year enacted, that the importatien of theſe three 
ſorts of grain ſhould not be allowed till they got above 
theſe prices. See Mr. Anderſon's Chronological Deduction 
of Commerce, Vol. I. page 280. | 

By a Statute of x Philip and Mary, 1552, leave was 
given to export theſe threedkinds of grain till they roſe 
to theſe prices. Jb. p. 387. 

By 
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the fame proportion to the price of fleſh as 


it would bear now, were it at about 4 /. a 
quarter. 
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| * an ordinance in 1563, the exportation prices were 

to 10 3. per quarter for wheat; 8 5. for rye, peaſe, 
and beans ; and 6s. 8 d. for malt. —And in 1 593, to 1/7. 
for wheat; 13 5s. 4 d. peaſe and beans; and 12 5, barley and 
melt. Ib. p. 401 and 442. 
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Adearth occaſion- 1 594, 
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See Bp. Fleetwoed's Chronicon Pretioſum, from p. 113 to 
p. 124. And Three Trad; on the Corn Trade, p. 98, &c. 
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quarter. See Chronicon Protiofum, p. 116 
It appears, indeed, that our anceſtors took 
orion ut great 


With theſe prices of corn let us compare the prices of 
feſb, at two or three different periods. 
In 1512, the price of wheat was from 55, 8d. to 65s. 84, 
in Vorkſbire. See the Regulations and Eſtabliſbmont of the 
Houſbold of Henry Algernon Perey, the fifth Earl of Nor- 
thumberland, at his Caſtles of Wrefill and Lekingfield, in 
Yorkſhire, begun Anno Dom. 1512, page 2, 4. Let us 
call the mean price 65. 2.4. The price of malt was 4s. 
and of oats 25. We may therefore reckon, that the 
nominal price of grain at this time was about a ſeventh of 
its nominal price for the laſt 20 years. 

The price of a fat ox at the ſame time, and in the 
fame county, was 135. 4d; of a lean ox, 85s; of a 
weather, 15. 8 d; of a calf, 15, 8 d; of a hog, 2s. Ib. 
p. 5. 6, 7.—The nominal price of meat, therefore, was 
no more than about a 15th of its preſent price, and bore 
the ſame proportion to the price of corn that it would 
now bear, were it at half its preſent price. —A like in- 
ference. may be drawn from comparing the following 
Sriges 3.___ | 
Wheat, in 1549, was about 12 5. per quarter in Lox- 
Down. Malt, 10s. Barley, 9s. Rye, 65. 64, Oats, 
4 5.—A middling ox, 1 J. 185; A weather, 3s. But- 
ter, three-farthings and a penny a pound. Cheeſe, a Half 
penny a pound. See Maitland's Hiſtory. of London, page 
143, 144. 88 | 

« In 1574, there was a great dearth, and wheat was, 
«© before harveſt, at 27; 165. per quarter; and beef at 
„ Lammas ſo dear, as to be ſold at twopence-halfpenny 
a pound.” See Chronicon Pretioſum, p. 123. T bat is, 
beef compared with wheat, was at leaft one half cheaper 
than it is now. ne e 
In 1445, wheat was at 4 % 6d. per quarter. In 1447, 
at 8 5. In 1448, at 65. 8 d. In 1449, 55. — A bullock, 
in 1445, 55. A ſheep, 2s, 5d.% A hog, 1s. II 4. f 
Fine cloth for ſurplices, in 1446, 8 d. per ell. 

Cloathing for a year, at the ſame period, of a common 


ſervant, 
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great care to keep the price of fleſh low for 
the poor; and this was one of the reaſons of 


the many proclamations publiſhed by Queen 


Elizabeth, ames I. and Charles I. againſt 
eating fleſh in Lent and on fiſh days; and 
againſt the erection of new buildings in Lon 
don, and the reſidence in it of the nobility 
and gentry. y.. 

 TFhe-reaſori now aſſigned accounts farther 
for the great variatians in the price of grain 
which uſed to take place formerly, Theſe 
were ſuch as could not be now endured; but, 
bread being then lefs a neceſſary article of 
ſubſiſtence, they were leſs felt and regarded. 


I have taken for granted, in theſe obſer- 
vations, that the quantity of ground brought 


fervant of huſbandry, 3s. 4d. Of a chief carter and 
fhepherd; 4's. Of a bailiff of huſbandry, 5 5s. Ib. page 
108, 109, 160.-—Cloathing, therefore, at this time, ſeems 
to have been cheaper in compariſon of the price of corn 
than even fleſh. | | 

The weight of ſilvet coin formerly, to the weight of 
filver coin of the fame. denomination now, was from 
1461 to 1509, as 62 to 374. From 150 to 1543, as 
62 to 45. From 1552 to. 1660, as 62 to 60. And 
from 1600 to the preſent: time, as 62 to 62. But no- 
thing depends on this in the preſent” enquiry ; the ob- 
ject of which is, not the proportion of the prices of the 
different articles of ſubſiſtence ow to their prices for- 
merly, but the proportion To ONE ANOTHER of their 
prices now, in compariſon with the ſame proportion for- 
meriy. And this may be as well deduced from the nom:- 
nal as from the abſolute prices — Thus. The price of 
bread now is neatly the tame that it was 100 years ago; 
but, in mpariſon with the price of beef and mutton, it 
is at leaſt one half cheaper. 

e under 
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under tillage in this kingdom is now-more 
than ever it was. This is generally believ- 
ed; and, if true, the cauſes of it have been 
thoſe I have mentioned, in conjunction with. 
the encouragement given to the growth of 
corn by the bounty on exportation, and the 
increaſe of luxury occafioning an increaſe of 
horſes, and rendering even the poor averſe 
to all bread except that made of the (a) fineſt 
flour. But, = the fact may not be 
ſo certain as ſome think it. At leaſt, there 
is reaſon to apprehend, that whatever the in- 
creaſe of tillage might have been for 5o or 
60 years after the Revolution, it is now at 
an end.— I have lately received an account 
of a large common field in Lezcefterſhire, 
which uſed to produce annually 800 quarters 
of corn, beſides maintaining 200 cattle; but 
which now, in conſequence of being inclo- 
ſed and getting into few hands, produces 
little or no corn; and maintains no more 
cattle than before, though the rents are con- 
ſiderably advanced. — This is only one in- 
ſtance among many of an evil that has been 
prevailing for ſome time, and which is the 
general effect of the laws for incloſing open 


(a) Bread made of bran, and even of peaſe and beans, | 
was formerly not uncommon among the lower people. 
But no diſtreſſes could force them now to eat ſuch bread, | 
or even to live upon rice, though the food of a conſider- 
able part of the reſt of mankind. See the Earl of Nor- 
thumberland's Houſhold Boot, Preface, p. 13, &c. 


fields.— 


. . 4 ; 


8 UPPLE MEN T. 389 


fields. In Northamptonſhire and Leiceſterſhire, in- 
cloſing has greatly prevailed; and molt of the 
new incloſed lordſhips, ſays a very ſenſible writer, 


are turned into paſturage; in conſequence of 


* which, many lordſhips have not now 50 acres 
ploughed yearly, in which 1500, or atleaſt 1000 
_< were ploughed formerly; and ſcarce an ear of 
corn is now to be ſeen in ſame that bore hundreds 
* of quarters.—And ſo ſeverely are the effects of 
e this felt, that worſe wheat has been lately fold 
in theſe counties on an average, at 7 5. and 
« 7s. 6d. the Wincheſter buſhel, for many months 
together, than uſed to be fold. at 3s. 6d. and 
4 45. And 5s. and 5s. 6d. has been given for 
„ malt that has been uſually bought there at little 
„ more than half a crown.” See a patnphler, 


entitled, An Enquiry into the Reaſons for and againſt 


incloſing Open Fields, by the Rev. Mr. Addington. 
Publiſhed for Mr. Buckland, Pater-noſter Row. — 
{n the counties of Northampton and Leiceſter, ſays 
the ſame writer, p. 43, © the decreaſe of the in- 
« habitants in almoſt all the incloſed villages in 
which they have no conſiderable manufacture, 
& is obvious to be remarked by every one who 
« knew their ſtate 20 or 30 years ago, and ſees 
them now; and that to a degree that cannot 
« but give every true friend to his country the 
* moſt ſenſible concern, The ruin of former 
e qwelling-houſes, barns, ſtables, &c. ſhew every 
* one who paſſes through them that they were 
once better inhabited. A hundred houſes and 
families have in ſome places, dwindled into 


that have been incloſed only 15 or 20 years, are 
very few in compariſon of the numbers who 
occupied them in their open field ſtate. Ir is 
86 no 


eight or ten. The landholders, in moſt pariſhes 
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* no uncommon thing to ſee four or five wealthy 
« graziers engroſſing a large incloſed lordſhip, 
* which was before in the hands of 20 or 30 farm- 
« ers, and as many ſmaller tenants or proprietors. 
« All theſe are hereby thrown out of their livings 
„ with their families, and many other families 
« which were employed and ſupported by them.” 
. p. 37. See an account of Norfolk, in ſome 
reſpects ſimilar to this, in my Appeal to the Public 
on the Subject of the National Debt, p. 93, &c. I 
can ſcarcely think of any thing that ſhould be more 
alarming than ſuch accounts, How aſtoniſhing 
is it that our parliament, inſtead of applying any 
remedy to theſe evils, ſhould chuſe to promote 
them, by paſſing every year, bills almoſt without 
number, for new incloſures ? (a) | 

The device, ſays Lord Bacon, ( Eſſays, civil 
and moral, Sect. 20.) „of King Henry VII. 
Vas profound and admirable,, in making 
« farms and houſes of huſbandry of a ſtand- 


{a) I have here in view incloſures of open fields and land; 
already improved. It is acknowledged by even the writers 
in defence of incloſures, that theſe diminiſh tillage, increaſe 
the monopohes of farms, raiſe the prices of proviſions, and 
produce depopulation. Such incloſures, therefore, however 
gainful they may be at preſent to, a few individuals, are 
undoubtedly pernicious, — On the contrary. Incloſures of 
«waſte lands and commons would be uſeful, if divided into ſmall 
allotments, and given up to be occupied at moderate rents by 
the poor. But if, beſides leſſening the produce of fine wool, 
they bear hard on the poor by depriving them of a part of 
their ſubſiſtence, and only go towards increaũng farms already 
too large, the advantages attending them may not much ex- 
ceed the diĩſadvantages. He that would better inform himſelf 
on this ſubject, ſhoald, beſides Mr. Addington's pamphlet 
written again incloſures, read another written ur them, and 
entitled, The Advantage and Diſadvantages of incloſing W aſſe 
Lands and Open Field impartially lated and conſidered. By a 
Country Gentleman. | 
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* ard; that is, maintained with ſuch a pro- 
r portion of land to them, as may breed a 
1 ſubject in convenient plenty and no ſer- 
vile condition, and to keep the plough in 
«© the hands of the owners and not Hine 
« lings.” —Incloſures, ſays the ſame great 
writer, (in his Hiſtory of the Reign of Henry 
— Seventh) “ began at that time (or in 1489) 
to be more frequent, whereby arable land 

« was turned into paſture, which was eaſily 
% managed by a few herdſmen. This bred 
* a decay of people. In remedying this in- 
«© convenience, the King's wiſdom and the 
« Parliament's was admirable. Dncloſures 
« they would not forbid; and 7Z///age they 
« would not compel ; but they took a courſe 
« to take away depopulating incloſures, and de- 
« populating paſturage by conſequence, The 
«© ordinance was, that all houſes of huſban- 
«© dry, with 20 acres of ground to them, 
« ſhould be kept up for ever, together with 
% a competent proportion of land to be oc- 
„ cupied with them, and in no wile to be 
«© ſevered from them. By theſe means, the 
« houſes being kept up, did, of neceſſity, 
«© enforce a dweller ; and the proportion of 
«* land for occupation being alſo kept up, 
did, of neceſſity, enforce that dweller not 
«© to be a beggar (2). The ſtatute here 
mentioned was renewed in King Henry the 
Eighth's time; and every perſon who con- 

(a) See Lord Bacon's Works, Vol. III. p. 431. 

Cc 4 verted 
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verted tillage into paſture ſubjected to a for- 
feiture of half the land, till the offence was 
removed. See Mr. Anderſon's Chronologi- 
cal Deduction of Commerce, Vol. I. page 
347.——lIn a law of the 25th of the ſame 
reign, it is ſet forth, = that-many farms, and 
F« great plenty of - cattle, particularly ſheep, 
* had been gathered into few hands, where- 
** by the rents of lands had been increaſed, 
% and tillage very much decayed; churches 
* and towns pulled down; the price of pro- 
5 viſions exceſſively enhanced, and a mar- 
5 vellous number of people rendered inca- 
** pable of maintaining themſelves and fa- 
% milies; and, therefore, it was enacted, 
* that no perſon ſhould keep above 2000 
„ ſheep, nor hold more than two farms,” 
Ib. p. 363.—In the 3d of Edw. VI. a bill was 
brought in for the benefit of the poor, for re- 
building decayed farm houſes, and maintain- 

ing tillage againſt too much inclafing. Parlia- 
_ mentary Hiſt. Vol. III. p. 247.—ln the year 

1638, there was a ſpecial commiſſion from 
Charles I. for enforcing the - ſtatute of the 
zoth of Elizabeth, by which no cottage was 
allowed in any country place, without at 
leaſt four acres of land to it, to prevent the 
increaſe of the poor, by ſecuring to them a 
maintenance ; nor were any inmates allowed 
in any cottage to ſecure the full cultivation of 

the land, by diffuſing the people more over it. 

See Rymer's Fed. 20. 256. and * 
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Act in Cromwel/'s time, no new houſe was to 
be built within ten miles of LoN Do, unleſs 
there were four acres of land occupied by the 
tenant. Parliamentary Hiſtory, Vol. XXI. 

Such was the policy of former times. — 
Modern policy is, indeed, more favourable to 
the higher claſſes of people; and the conſe- 
quence of it may in time prove, that the 
whole kingdom will conſiſt of only gentry 
and beggars, or of grandees and ſlaves. 

I cannot conclude this Poſtſcript without 
adding one farther obſervation which has 
ſtruck me on the preſent ſubject.— As in for- 
mer times the numbers of the occupiers of 
land was greater, and all had more oppor- 
tunities of working for themſelves, it is rea- 
ſonable to conclude, that the number of 
people willing to work for others, muſt have 
been ſmaller, and the price of day-labour 
higher. This is now the caſe in our Ame- 
rican colonies; and this likewiſe, upon en- 
quiry, I find to have been the caſe in this 
country formerly. The nominal price of 

day- labour is at preſent no more than about 
four times, or at moſt ũve times higher than 
it was in the year 1514. But the price of 
corn (a) is ſeven times, and of fleſh- meat and 
rayment about teen times higher. See the 


(a) See Chronicon Pretioſum, Chap. V. From whence, 
compared with the account in Chap. IV. of the price of 
corn and other commodities, for the laſt 600 years, 
abundant evidence tor what I have here obſerved, may 


be collected. 
: 12 note, 
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note, p. 385.—5So far, therefore, has the price 
of labour been from advancing in proportion 
to the increaſe in the expences of living, that 
it does not appear that it bears now H the 
Proportion to thoſe expences that it did for- 
merly. 

Upon the whole. The circumſtances of the 
lower ranks of men are altered in almoſt every 
reſpect for the worſe. From little occupiers 
of land, they are reduced to the ſtate of day- 
Iabourers and birelings ; and at the ſame time 
their ſubſiſtence in that ſtate is become more 
difficult, in conſequence of the cauſe juſt aſ- 
ſigned; and alſo of luxury, which has ex- 
tended its influence even to them, tho' ſtarv- 
ing, and rendered Zea, fine wheaten bread, 
and other delicacies, neceſſary to them, which 
were formerly unknown among them.—— 
Such a change cannot but draw after it im- 
portant conſequences. It is the lower 
ple chiefly that pay the taxes of a ſtate, fight 
its battles, carry on its commerce, and main- 
tain its ſplendor. In every country, the 
higher ranks are a very ſmall body, compar- 
ed with them. Even in this country, where 
their numbers are probably much leſſened, 
they are ſtill more the majority than is com- 
monly imagined; for, from the returns 
made by the ſurveyors of the houſe and win- 
dow-duties, itappears, that THREE-FOURTHS - 
of all the houſes in the kingdom are houſes 
not having more than ſeven windows. 


Addi- 


$SUPPLEMEN T, 395 


* 


Additional OBSERVATIONS 


CONCERNING 


The Scurmes of the SocigrIEs for 
providing Annuities for Widows, 
and for Perſons in Old Age. 


HE following ſhort and eafy method 

haas occurred to me of trying the ſuf- 
ficiency of all ſuch ſchemes as thoſe of the 
Lonpon Annuity, and the Laudable Socie- 
ties for the benefit of widows. 

In an adequate ſcheme it can make no dif- 
ference whether the annuities themſelves are 
paid, or the value of them in a ſingle pay- 
ment at the time they become due. —Sup- 
poſe then a ſociety juſt eſtabliſhed, conſiſting of 
600 members, all married men at the age of 
40, each of whom, beſides one payment in 
hand, is to make an annual payment of five 
guineas. Suppoſe alſo their wives of the ſame 
age, and every widow to be entitled, on the 
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day her huſband dies, to a life-annuity of 201. 
the firſt payment to be made at the end of 
half a year.—Suppoſe further, that the ſo- 
ciety is to be kept up for ever to 600: mem- 
bers, by admitting new ones at the age of 
40, as old ones drop off.—In the firſt year 
(according to Tables III, IV, and V. Ap- 
pendix) twelve members, at leaſt," will die, 
and leave twelve widows, each entitled to 
20/. per annum. The value af ſuch an an- 
nuity to commence at the end of half a year, 
the age being 40, is 141 years purchaſe, 
by Table III. Appendix, reckoning intereſt 
at 3+ per cent. The value, therefore, of 12 
ſuch annuities; that is, the whole amount 
| of the ſums becoming payable during the 
| courſe of the firſt year, is 3480 /.—The an- 
| nual contribution is 600 times 5 guineas, or 
3150 J. and this, together with its intereſt 
for about half a year, or 3205 J. is all that 
ſuch a ſociety could be poſſeſſed of to bear 
an annual expence of 3480 /.—lIt appears, 
therefore, that, in order to ſupport the ex- 
pence of the ſuppoſed annuities, the annual 
.contribution of each member ought to have 
been more than five guineas. 
In a ſimilar way it may be proved, that 
neither is ſuch an annual contribution an 
adequate ſupport to an annuity of 10 J. if a 
member lives one year, 15 J. if he lives 278 
years, and 2117. if he lives Free years. This 
will appear from the following account; into 
| which 
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which I have not taken the contributions of 
the firſt members at the beginning of the 
| firſt year, becauſe I ſuppoſe them ſcarcely 
ſufficient to bear all the expences of manage- 
ment during the whole duration of the ſo- 
ciety : But the firſt contributions or pay- 
ments in hand, of all ſubſequent members 
are included, theſe being neceſſary to render 
the ſum of the annual contributions con- 
ſtantly 31 50 J. as the account ſuppoſes. 
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20 28 422604, — The,Stoak.of the ſociety at the 
LN Seu of the 2d year, heing the contriby- 


+ 4 + 2» tionof 56 members at the end of 
tte e year, together with the in+ 


Det 10 2209 Sis . an 
Deduc 1 100. — The value of 12 life-annujties, of 
—— 100. each, to 12 widows, aged 47, 
left it the courſe of the 2d yeat, at 
4000771 27. 2 044 years purdiaſe. /! (6 7155 
Remains 25507. , ut 470 auſaot 911 
Add: 34601. — The contribution of 609, mambers 
; A at the end of the ad year, together 


* 
X _ 7 
$ * 1044S 2 


* | With its intereſt for ac year. 
Add - 541. — Intereſt at 32 of 1550 l. for a year. 


Sum - 48641. — STock at the end of three years. 
Deduct 2520/7. — Value of 12 annuities, 157. each, 
— =— to 12 widows, aged 42, left in the 

courſe of the 3d year, at 14 years 
puchaſe. 

Remains 23441. 

Add - 32601. — Contribution, together with its in- 

tereſt, for the 4th year. 
Add - B82/.— Intereſt of 2344 . for a year. 


Sum - 56861. — STock at the end of four years. 

Deduct 34651. — Value of 12 annuities of 211. each, 
— ſ to 12 widows, aged 43, left the 

4th year, at 134 years purchaſe (a.) 

Remains 22217. | 

Add - 32601, — Contribution, together with its in- 

tereſt, for the 5th year. 
Add - 781. — Intereſt of 22211. for a year. 


5 5591. — Srock at the end of five years. 


(a) A ſociety that choſe thus to pay the values of the annui- 
ties at the time they became due, initead of the annuities them- 
felves, would enjoy particular advantages ; for little or nothing 
would depend on the improvement it made of money ; and 
time would ſoon determine whether it went on an adequate 
plan. —— A proof of the ſame nature with that here given, 

may 
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It muſt be obſerved, that the Rock laſt 
given, is leſs than that immediately preced- 
ing it; and that; conſequently, in 5 years, 
the ſociety muſt begin to run out, and the 
annual contributions appear to be in ſuffici- 
ent. 1350 ani wort Ainauno s an 17 
The firſt members will leave much the 
ſame number of widows every year, for a 


may be deduced, by conſidering theſe ſocieties as bodies 
of men united for the purpoſe of aſſuring to one another, 
from year to year, annuities for, their widows ; and the 
way of finding the value of ſuch an aſſurance is, to multi- 
ply the value of the annuity, by the probability that it will 
become payable in the.courſe-of the year. —For inſtance, 
Let the member's age, and alſo his wife's, be 40. 
the annuity be 20 J. per unn. for life, or an annuity whoſe 
preſent value is, by Table VI. (reckoning intereſt at 32 
ger cant) 14 years purchaſe.z that is, 2801. The pro- 
ability that a perſon at the age of 40 will die in a year, 
and that his wife of the ſame age will live a year; or, in 
other words, the probability, that ſuch a member will 
leave a widow in the courſe of the year, is, by Tab. III. 
Er multiplied by 435, or. 0198. (See p. 18 and 23.) 
That is; there will be the odds of nearly 49 to i, againſt 
fuch a member leaving a widow in the courſe of the year. 
The value of the aſſurance, therefore, is .0198, multi- 
plied by 280, or the 5oth part of J. 280; that is, 5/. 11s. 
IIn the ſame manner the value of a like aſſurance for a 
year at any other ages may be eaſily calculated. At the 
ge of 35, it is 5 J. 7s. At the age of 45, it is 6/. 75, 
he value, therefore, increaſes continually with age; 
and, if given in an annual payment conſtantly the ſame, 
which is the caſe in theſe focieties, it ought to be greater 
than the annual payment due for one year at the com- 
mencement of the aſſurance. 

Five guineas per annum, therefore, is, demon/irably, an 
inſufficient payment from a married man for a life- an- 
nuity of 201, to his widow. 
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few ob the firſt years of the ſcheme. After 
the firſt year alſo, the members admitted to 
ſupply - vacancies, (about 24 annually). will 
begin to leave widows ; and, as the whole col- 
lective body (ſuppoſed to be kept up to 600) 
will be continually growing older, the deaths 
among them, and conſequently the number 
of widows left annually, will be continually 
increaſing ; whereas I have ſuppoſed them 
to remain the ſame. This calculation, there- 
fore, is as favourable as it ought to be ; and 
every one who will examine it muſt be con- 
vinced, whether acquainted or not with the 
method of mathematically inveſtigating the 
values of life-annuities depending on ſur- 
vivorſhips, that all that the ſocieties - now 
ſubſiſting-promiſe to widows more than 20/. 
or at moſt 20 guineas per annum, for an an- 
nual contribution of 5 guineas, can have no 
permanent ſupport; and, if pare to preſent 
annuitants, muſt be fo much taken away 
from ſome future annuitants. And this ap- 
pears too on the ſuppoſitions, that there is 
no difference of age between men and their 
wives, that money is improved perfectly at 
compound intereſt, and that the probabili- 
ties of life among females are not higher 
than among males. — How melancholy then 
is it to think of the encouragement that has 
been given to theſe ſocieties? — There are 
now in almoſt every part of this kingdom, 
ſome inſtitutions or other of, this kind, form- 

1 3 
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ed juſt as fancy has dictated, without any 
knowledge of the principles on which the 
values of life-annuities and reverſions ought. 
to be calculated (a). I can, however, with 
pleaſure, acquaint the public, concerning 
the two LONDON ſocieties, of which 1 
have taken more particular notice, that, con- 
fiſting in general of gentlemen of character 
and ſenſe, they have liſtened to the infor- 
mation which has been offered them ; and, 
in conſequence of it, either have already, or 
probably will ſoon, reſolve on ſuch amend- 
ments of their plans as may render them 
permanently and effectually the means of the 


good intended by thein (5). 
I wiſh 


(a) There is a ſociety held it the Nag's-head Tavern, 
Leadenhall-fireet, called the AMICABLE ASSOCIATION, 
for the benefit of widows and children, eſtabliſhed July 7, 
1767; which, for no more than an annual payment of 
7wo guineas, not only promiſes the very annuity menti- 
oned above to the toidatos of members, but, if they leave 
no widotus, to their children alſo *till they arrive at the 
age of fourteen years, beſides 5 /. towards putting them 
to apprenticeſhips.——T here are, I am afraid, ſeveral 
more ſuch wretched inſtitutions in LoxnDoN; beſides 
many ſcattered every where in the country, 


() The London Annuity Society, inſtead of promiſing 
annuities of 3o/. to widows, it a member lives ſeven 
years, and of 40 J. if he lives fifteen years, now offer only 
an advance to 30 J. per ann. if a member ſurvives the 
laſt of theſe periods. This makes a very conſiderable 
amendment, but it is not ſufficient ; for the demonſtra- 
tions in this work, and eſpecially that in the note, 
page 399, may aſſure them, that their contributions 

| D d will 


402 SUPPLEMENT. 

I with I could ſpeak with the ſame ſatis- 
faction of the aſſociations in Loxnpox for pro- 
viding for Old Age. It is true, they are like- 
wiſe endeavouring to reform; but in general, 
as far as I know any thing of them, fo feebly 
and ineffęctually as to leave little room to 
doubt, but they will remain what they at pre- 
ſent undoubtedly are, ScutEMEs of FRAUD 
AND THEFT. Some of them, in conſe- 
quence of advancements, ſince the firſt pub- 
lication of this work, require now from thoſe 
who apply for admiſſion higher contributions 
than thoſe recited in the 4th Sect. Chap. II. 
of this work. But they ought to remember, 
that *till all who have hitherto contributed 
too little, have either advanced their contri- 
butions and paid the compenſation-money 
mentioned in page 1106, or conſented to ſuch 
deductions from their annuities, as ſhall be 
proportioned to the deficiencies in their pay- 
ments: They ought, I ſay, to remember, 
that 'till his is done, a reformation that 
went even ſo far as to require the 7u// values 


will bear nothing beyond the firſt annuity they promiſe, 
or 201. if a member lives one year; and that as far as they 
give any encouragement to expect more, they raiſe falſe 
and unjuſt hopes.—The Laudable Society for the benefit 
of widows, reſolved, about two months ago, at a gene- 
ral meeting, on a perfect reformation. Bur I am juſt 
now informed, that through an unhappy infatuation, 
they have lately revoked their reſolution. I muſt, how- 
ever, ſtill hope, that the efforts of the wiſer part of this 
ſociety will tome time or other meet with ſucceſs, 


of 
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of the annuities from all Auture members, 
would do them no great ſervice.— The truth, 
however, is, that reckoning intereſt at 3+ 
per cent, their contributions are ſtill, in ge- 
neral, near a Ha below what they ought to 
be (a). Is it poſſible then to ſpeak of theſe 
ſocieties with too much ſeverity ? Can any 
benevolent perſon ſee them, without con- 
cern, going on with ſchemes that have been 
demonſtrated to be inſufficient, and ſure to 
end in confuſion and calamity ?—The Pro- 
vident Society boaſts, that it conſiſts of 1280 


(a) The true value of 30 J. per annum, to be enjoyed 
after 50, by a perſon now 40, is (reckoning intereſt at 
3x per cent.) 23. 10s. in annual payments beginning 
immediately. The value required by the RaTIONAL 
ANNUITY Society, held at the Antwerp Tavern, in 
Threadneedle-Street, is eight guineas in admiſlion-money z 
and 4/. 8s. in half-yearly payments. This ſociety, there- 
fore, does not take halt the value of the annuity it pro- 
miſes ; and yet, with /ingular modeſly, it aſſures the pub- 
lic, that it is formed on a plan iNCONTESTABLY DU= 
RALE.— The WESTMINSTER UNION Society of An- 
nuitants, held at the Standard Tavern, Leicęſter-Fields, 
promiſes to a perſon, aged 3o, an annuity of 25 J. for 
life after 48, for 3 J. 16s. per annum, till 48, payable 
quarterly, The true value is 9/. 105. per annum, pay- 
able quarterly, The value required by the ſame ſociety 
at the age of 10, is 11. per annum. The true value is 
21. 13 5. per annum.—Every one who will calculate in 
the manner directed in p. 112, &c. or in Queſt. VI. p. 
17. may make himſelf as ſure of all this as he can be of 
any thing. 

| here mentioned the two laſt ſocieties particu- 
larly, becauſe no notice has been taken of them in page 
110, &c, 
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members; and the Laudable Society, that it 

ſſeſſes an income of 9000 7. per annum. 
What is this but ſhameleſsly boaſting of the 
numbers they have deceived, and the exten- 
five miſchief they are doing? Some time 
ago they might have pleaded ignorance; but 
this is a plea they cannot now make. 

There are FouR ſocieties which I muſt 
except from theſe cenſures.—The members 
of the FRIENDLY Society, the ConsoL1- 
DATED Society, and the PuBL1ic ANNU1- 
TANT Society, convinced of the inſufficiency 
of their plan, have lately done themſelves 
great honour by reſolving to break up, and 
returning undiminiſhed the money they had 
received, I have juſt now learnt alſo, that 
the Society of London Annuitants, mention- 
ed p. 110, is come to the ſame reſolution ; 
and its diflolution, after ſome ſtruggles, final- 
ly determined, in conſequence of the zeal 
of many worthy and reſpectable members, 
particularly Mr. James Palmer, Mr. Joh: 
Chorley, Mr. Thomas Marſham, Mr. Thomas 
Gin, and the ingenious Mr. Henley, well 
known to many in the philoſophical world 
for his ſkill in Electrical experiments. 

It is neceſſary I ſhould add, in order to 
prevent miſtakes, that the ſociety for grant- 
ing annuities increaſiug by ſurvivorſhip goes 
on a plan different from any I have con- 
ſidered, and the natyre of which implics 
ſatety. | 


Some 


— 2 ak GR Mais | 


SUPPLEMEN T. 4035 


Some think, that theſe ſocieties may pro- 
vide a proper ſecurity for younger members, 
and for all that ſhall become annuitants in 
more remote periods, by preſerving untouch- 
ed all the ſtock they ſhall be poſſeſſed of, at 
the time when the payment of the annuities 
ſhall begin. But this is a great miſtake. 
An inadequate plan muſt neceſſarily benefit 
ſome by robbing. others. For ſome years 
after the commencement of the annuities, 
the annual income of a ſociety muſt exceed 
its diſburſements; and all that time the firſt 
annuitants will receive mote than.they ought 
to receive, at the expence of all that are to 
come after them; nor is there a method 
. poſſible of preventing this injuſtice. The 
effect, in particular, of ſuch a regulation as 
that now mentioned, will only be, that a 
little will be ſecured to annuitants in later 
periods, whereas otherwiſe they might have 
had nothing. I ſhould be too tedious, were 
I to enter minutely into the explanation of 
this. The general reaſon of it is, that by 
paying too much to the / annuitants, that 
accumulation of ſtock which the calculations 
ſuppoſe (from ſurplus monies, while the an- 
nuitants are increaſing) would be prevented ; 
and the actual ſtock, in conſequence of this, 
be rendered ſo much ſmaller than it ſhould 
have been, as to leave but a ſmall proviſion 
for the laſt annuitants. 
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In ſhort. In ſuch a ſociety, the payments 
to annuitants would become equal to its in- 
come, long before their number roſe to a 
maximum ; and, therefore, if the ſociety main- 
tained i its reſolution not to enter into its ſtock, 
the annuities would, from that period, de- 
creaſe continually, till, at laſt, they ſunk as 
much hwer than they ought to have been, 
as they were at firſt h1gher. 


I have mentioned in the introduction to 
this work, p. 10, the interpoſition of the 
legiſlature. I don't know that this is to be 
expected. But the following reaſons ſeem 
to prove that it would be proper, ſhould any 
of theſe ſocieties continue much longer deat 
to the calls of juſtice and humanity. 

Firſt. They are laying (as I have proved) 
the foundation of much future miſchief ; and 
no government ought to ſee (is with a care- 
leſs eye. 

Secondly. The principle by which they 
are upheld is baſe and iniquitous. The pre- 
ent members believe that the ſchemes they 
are ſupporting will laſt their time, and that 
they ſhall be gainers; and as for the injury 
3 to their ſucceſſors, it is at a diſtance, 
and they care little about it. In conformity 
to this principle, the founders of theſe ſo- 
cietics begin low ; /o low, as not to require, 


P erhaps, a fourth or a fifpt of the values of the 
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annuities they promiſe. Afterwards; they 
advance gradually, juſt as if they imagined, 
that the value of the annuities was nothing 
determinate, but increaſed with every in- 
creaſe of the ſociety. But, as no ignorance 
can believe this, the true defign appears to 
be, to form ſoon as large a fociety as poſ- 
ſible, by leading the unwary to endeavour to 
be foremoſt in their applications, leaſt the 
advantage of getting in on the eaſieſt terms, 
ſhould be loſt. —It is well known, that theſe 
arts have ſucceeded wonderfully, and that, 
in conſequence of them, theſe ſocieties now 
cConſiſt of perſons who, for the /ame annuities, 
make higher or lower payments according 
to the time when they have been admitted ; 
and the generality of whom, therefore, muſt 
know, that either more than the values have 
been required of the members laſt admitted ; 
or if not, that they are themſelves expecting 
conſiderable annuities, for which they have 
given no valuable conlideration, and which, 
if paid them, muſt be ſtolen from the pock- 
ets of ſome of their fellow-members. What 
ſcenes, therefore, of di/honefty on the one 
hand, and of unhappy creadu/ity on the other, 
are theſe ſocieties ? (a). 


Thirdly. 


(a) If any perſon wants more informatien than I have 
given him concerning theſe ſocieties, or wiſhes to fee a 
more ample and minute account of the inſufficiency and 
iniquity of their ſchemes, he ſhould conſult an uſeful 
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Thirdly. There are many honeſt ,men in 
theſe ſocieties, who having, thro' miſinfor- 
mation, had the misfortune to enter into 
them, now repent, and would be glad to 
withdraw. But, having made conſiderable 
payments which they cannot get back, they 
are forced to go on with further payments, 
in order to avoid loſing all their former ones. 
Theſe perfons wiſh for aſſiſtance from the 
legiſlature; and their caſes, I think, require 
aſſiſtance. 

Fourthly, The ſufferers by theſe aſſocia- 
tions may, perhaps, ſome time or other, come 
to be burdens on the public. This happen- 
ed in the caſe of the ſufferers by the CHA- 
RITABLE CORPORATION, for whole relief 
the parliament, in the year 1733, granted a 
lottery of half a million. The company of 
MERCERS are alſo now enjoying a parliamen- 
tary aid, in order to enable them to fulfil 
their engagements to widows ; and it is well 
known, what expences were brought on the 
public by the bubbles in the South-ſea year. 
—Ought not then the danger of ſuch ex- 
pences hereafter to be prevented ? 


work publiſhed fince the laſt edition of this treatiſe, and 
entitled, CALCULATIONS deduced from firſt Principles, 
in the mg familiar Manner, by plain Arithmetic, for the Uſe 
of the Societies inſliluted for the Benefit of old Age ; ; intended ax 
un Introduction to the Study of the Doctrine of Annuities, By 


A Member of one of the Societies. 
* : 4 
After 
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After all. Perhaps the enforcing of an act 
made in the year 1720, commonly called the 
BusBBLe Act, might be ſufficient to break 
theſe ſocieties: And I hope that the honeſt 
part of them, ſhould they continue to be 
overborn by numbers, will think, either of 
having recourſe to this act, or of applying 
by petition to Parliament, which, when 
their caſe is in this manner brought under 
its cognizance, will, moſt probably, ſoon 
give relief. 

I will add, that it ſeems to me, that were 
theſe ſocieties indeed formed on durable plans, 
there would be reaſon for ſubjecting them to 
ſome regulations. In all of them the annui- 
ties are to commence ſeveral years before old 
age. Such annuities, were they to become 
very common in a ſtate, might have a bad 
effect, by weakening the motives to induſ- 
try, and promoting diflipation and idleneſs. 
I have declared a high opinion of ſome 
inſtitutions of this fort. Indeed no one can 
think more highly of them, when their ob- 
ject is the ſupport of the deſtitute widow, 
or in any way the relief of unavoidable di- 
ſtreſs ; and, particularly, when they are de- 
ſigned to enable the lower part of mankind, 
to provide againſt the wants and incapacities 
of old age. I have propoſed a plan of this 
kind at the end of the third Sect. Chap. II. 
and I will here beg leave to recommend 


another, 
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another, which, I think, were it carried in- 
to execution, would be very uſeful. I 
mean, a plan for eſtabliſhing PARIsH Ax- 
NUITIES, lately publiſhed in a pamphlet, 
entitled, A Propoſal for ęſtabliſbing Life An- 
nuities in Pariſhes, for the Benefit of the in- 
duftrious Poor Printed for Mr. White, in 
Fleet-Street.—“ It is a common (a) obſer- 
vation,” as the ingenious and public- ſpirited 
writer of this pamphlet obſerves, * that 
* the money annually raiſed for the poor, 
amounts to, gf leaſt, a million a year; 
and that yet in many places they are 
« but indifferently provided for. To make 
.<« proviſion for one's old age is ſo na- 
* tural a piece of prudence, that it ſeems 
at firſt fight wonderful, that it ſhould not 
be generally practiſed by the labouring 
<< poor, as it is almoſt univerſally by per- 
*©- ſons in the higher paths of induſtry: Nor 
can their negligence in this reſpect be 
* accounted for, in any other way ſo na- 
„ turally, as by aſcribing it to their wanting 
* proper opportunities of employing the 
cc money they might ſave, in ſome fate and 


(a) The amount of the poor-rate for one year at the 
end of the reign of king Charles II. was 665,362 J. See 
Davenant's works, Vol. I. p. 38.——The prices of the 
means of ſubſiſtence have bans ſince doubled ; -and when 
this is conſidered ; and alſo, that an increaſe of pariſh 
poor muſt be one effect of the cauſes that produce depo- 
pulation ; it will appear probable, that the obſervation 
above-mentioned does not exceed the truth. 


G ce caſy 
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eaſy method that would procure them a 
ſuitable advantage from it in the latter pe- 
riods of their lives. They know, for the 
moſt part, but little of the public funds ; 
and when it happens that they are ac- 
quainted with them, the ſmallneſs of the 
ſums they would be entitled to receive, as 
the intereſt of the money they could af- 


ford to lay out in them, is no encourage- 


ment to them to diſpoſe of it in that way. 


What inducement, for inſtance, can it be 


to a man who has ſaved ten pounds out 
of his year's wages, to inveſt it in the pur- 
chaſe of 4 per cent. Bank annuities, to con- 
ſider that it will produce him fix or ſeven 
ſhillings a year? It is but the wages of 
three days labour.—And if they lend their 
money to tradeſmen of their acquaintance, 
as they ſometimes do, it happens not un- 
frequently that their creditor becomes a 
bankrupt, and the money they had truſted 
him with is loſt for ever; which diſcou- 
rages others of them from ſaving their 
money at all, and makes them reſolve to 
ſpend it in the enjoyment of preſent plea- 
ſure. But if they ſaw an eaſy method of 
employing the money they could ſpare, in 
ſuch a manner as would procure them a 
conſiderable income in return for it at ſome 
future period of their lives, without any 
ſuch hazard of loſing it by another man's 

| | « folly 
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folly or misfortune, it is probable they 
would frequently embrace it : And thus a 
diminution of the poor rate on the eſtates 
of the rich, an increaſe of preſent induſtry 
and ſobriety in the poor, and a more in- 
dependent and comfortable ſupport of them 
in their old age, would be the happy con- 
ſequences of ſuch an eſtabliſhment. Now 
this might be effected in the following 
method. 

Firſt, © Let the church-wardens and over- 
ſeers of every pariſh be impowered, by act 
of parliament, to grant life-annuities to 
ſuch of the inhabitants of the pariſh, as 
ſhall be inclined to purchaſe them, to com- 
mence at the end of. one, two, or three 
years, or ſuch other future period of time 
as the purchaſer ſhall chuſe, and to be paid 
out of the poor rates of the pariſh, ſo that 
the lands and other property in the pariſh 
that is chargeable to the poor-rate, ſhall 
be anſwerable for the payment of thefe 
annuities, This circumſtance would give 
theſe annuities great credit with the poor 
inhabitants, by ſetting before them a ſo- 
lid and ample ſecurity for the payment of 
them. 

Secondly, © Let the annuities, thus grant- 
ed to the poor inhabitants, be ſuch as ariſe 
from a ſuppoſition that the intereſt of mo- 
ney is 3 per cent, of ſome higher rate of 

« intereſt; 
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intereſt, if the churchwardens and over- 
ſeers of the poor think fit to make uſe of 
ſuch higher intereſt. 

Thirdly, “But at the rate of 3 per cent. 
the purchaſer ſhould have a right to an an- 
nuity, and the church-wardens and over- 
ſeers of the poor ſhould be compellable to 
grant it. 

Fourthly, © No annuity depending on one 
life ſhould exceed 20 J. a year. a 
Fifthly, “ No leſs ſum than 5 J. ſhould 
be allowed to be employed in the pur- 
chaſe of an annuity.——This is to avoid 
intricacy and multiplicity in the accounts. 
Sixthly, An exact regiſter of theſe grants 
ſhould be kept, by the church-wardens and 
overſeers of the poor, in proper books for 
the purpoſe, in which the grants ſhould 
be copied exactly, and the copy of each 
grant ſubſcribed by the perſon to whom it 
is granted. And this copy, in the regiſter- 
book of the pariſh, ſhould be good evi- 
dence of the purchaſer's right to the an- 
nuity, in caſe the original deed of grant to 
the purchaſer, which was delivered to 
him at the time of the purchaſe, ſhould 
be afterwards loſt. 
Seventhly, “ The money thus paid to th 
church-wardens and overſeers,;>f the poor 
for the purpoſe of life-anduities, ſhould 
be employed in the purchaſe of 3 per cent. 
8 Bank- 
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« Bank-annuities ju the joint names of all 
e the church-wardens and overſeers, and by 
te them transferred at the expiration of their 
4 Offices to their ſucceſſors, and ſo on to the 
« next ſucceſſors for ever, fo as to be always 
* the legal property of the church-wardens 
“ and overſeers of the poor for the time 
« being, in truſt for the perſons who ſhould 
« be entitled to the ſeveral life-annuities, 
« granted in the manner above-mentioned ; 
% and the intereſt of this money ſhould be 
« received every half year, and inveſted in 
* the purchaſe of more principal continually, 
* ſo as to make a perpetual fund for the 
% payment of the annuities, &c. &c. Defi- 
« ciencies, if any ſhould ever happen, to be 
«© made good by the poor-rates, &c. &c.“ 


I hope I ſhall be excufed the length of 
this Quotation. The particulars recited in it 
are followed, by an account of the annuities 
to &hich the payment of 10 J. at the age of 

25, would entitle, after attaining to the age 
of 3o, 35, 40, 45, &c. and alto by a very 
juſt and clear explanation of the method of 
calculating ſuch annuities. 

To the whole is added, a draught of an 
Act of Parliament for enabling pariſh-officers 
to grant ſuch annuities, drawn up in conſe- 

uence of inſtructions from ſome members 


of the Houſe of Commons, and particularly 
one 
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one gentleman of great eminence, who has 
ſignified an intention of bringing ſuch a bill 
into parliament. 

I have no alterations in this ſcheme to 
propoſe, that I think very material. I re- 
Joice to. find that it is likely to be brought 
under the conſideration of the legiſlature. I 
will, however, juſt mention, that in order 
to avoid all danger of checking induſtry 
among the poor, it would, perhaps, be right 
to provide that the annuities ſhall not com- 
mence before the purchaſer has compleated 
the age of 50, 55 or 60? And alſo, that it 
might be beſt, that the annuities ſhould be 
made to increaſe gradually with the in- 
creaſing infirmities of age, till they became 
greateſt at 65 or 70 years of age, when 
their aid will be moſt wanted ? 

For inſtance. Let the annuity begin with 
10 J. for 5 years. At the end of 5 years, let 
it riſe to 20 J. for five years more; and after 
that let it be $07. for the whole remainder 
of life. Let alſo every purchaſer be allowed 
to chuſe at what age his annuity ſhall com- 
mence ; and, as a further advantage, let it 
be payable quarterly, and let him be allow- 


ed to purchaſe 2, +, +, &c. of the annuity, - 


Juſt as he ſhall like or can beſt afford. —In 
this way, perſons who are now young might 
make an ample proviſion for old age on very 
caſy and inviting terms. 


1 A re- 
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A reſpectable body of men in this king- 

dom; whoſe ſubſiſtenee too generally de- 
ends on the continuance of their capacities 

of preſent ſervice; have, for ſome time, had 

under conſideration a plan of this fort ; and 

a ſet of tables has been compoſed for them. 


As poſſibly theſe tables may be of ſome ge- 
neral uſe, I ſhall beg leave to ſubjoin them. 


ee —U——äͥ—.nt. —  — > — OE. — — — — — — — — — = 


TABLE 
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TA LE I. 


Shewing the preſent Value of an Annuity of 107: 
for five years; 20. for the next ſucceeding five 


years; and 30 J. for the whole of life after ten 


years; payable quarterly; and to commence at 
FiFTyY-F1VeE years of age. 


Valor . annuity Ta 
8 3 4 Aan annual payments, to 
. 3 * 2 7 1 5 8 
| | - made immediately, 
| 4 5. J. ** 
HS 3 
3 2 7 
. 2 10 
9 „ 
. 1 16 | 
48 13 3 o 
„ A 
. 
565-0 1 
. 3 18 
1 4 1 
64 16 4 1 
| . 4 1 
1 5 5 
„ + BT 3 
T I 
TG | 8 11 
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„555 8 
G42: 8 0 
. 9 O 
103 1 16 10 8 
109 O II O 
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. 13 13 
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TABLE IL 


Shewing the Values of an Annuity of 107. for five years ; 

20 l. for the next ſucceeding five years; and 30 l. for 
the whole of life after ten years; payable quarterly, 
and to commence at S1xTY years of Age. 


Value ot the Annuity in 
1 annual Payments, to 
How: Value of the Annuity in] be — till the | 
chaſer, one preſent Payment. Age of 60, the firſt 
| | Payment to be made} 
| immediately, 
f — 
py J. 5. J. 3. 
| 20 1 I 5 
od, 23 18 x: 4:0 
ON 8 I 3 
23 26 8 1 1 
24 | ö I 12 | 
| 25 | 28 19 1 . I | 
| 20 | 20 2 10 | 1 1 | 
27 . „ 
| 28 2 1 . 
OS 35 4 3 
„„ 36 18 2 6 
| 31 38 2 18 NE” 9 
gn :17 40 + 8 2 : 12 
. 5 2 15 
| 34 +4 2 | 2 19 
36 48 — 10 | 3 2 8 
gy 51 O 3 
38 | 53 10 | $ xz. 8 
40 59 o 1 
41 61 10 5 2 O | 
42 64 10 „ 
43 68 0 5 18 
45 77 : 10 
| 46 1 0 4 ; [ 
| 47 86 2 O 9 : o 
48 99:2 10 9 16 
49 96 : 0 1 
F | "1s 10 
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TABLE III. 


Shewing the Values of an Annuity of 10 J. for five years; 

. 201. for the next ſucceeding five years; and 301. for 
the whole of life after ten years; payable quarterly, and 
to commence at SIXTY-FIVE years of age, 


3 Value of the Annuityin 
e 0 : : : annual Fayments, to 
the Pur- VaJue Ne Haney 1 loc a the! 
chaſer; || PAS Prevent mes, Age 65, and to begin | 
| immediately, 
4. 8 J. 4. 
1 20 12 4 1 O 
| 21 12 18 1 9 
22 13 12 3:44 6 | 
23 14 6 6-4 5 - | 
24 1 1 F | 
25 1 16 6 - 17 5 TB 
26 16 13 1 4 6 | 
27 17 10 3 6 
| 28 18 7 [$0 6 
| 29 19 5 ES oO | 
30 20 3 1 6 | 
31 21 5 1 8 
1 7 3 7 O 
33 23 10 1 2 9 O 
34 24 13 1 © | 
35 25 16 SE | 0 
36 27 O 14 14 0 
37 28 4 5 6 
38 29 9 e 
39 3 4 1 7 
40 3 RE OR O 
. . O 
42 36 O 8-326 0 
43 38 O SEE | 0 
44 8-4; z--4--43 +4 
45 43-33 3 
46 44 15 1 2.0 
1 4/7 R S343 0 
48 1 „ 
| 49 53 9 . 
50 1 1 1 
1 1 W 
1 52 03-2 10 "ERS | 8 
47 . „ o 
14 8 . 
E 


420 SUPPLEMENT T. 


Theſe TABLES have been calculated by the rules in 
Queſt. VI. page 17, 18, &c. The probabilities of life 
have been taken from Table IV. page 323: And the in- 
tereſt of money reckoned at 3 per cent. 


It is proper, in order to prevent all danger of miſtakes, 
to add, that the values in each of the ſecond and third 
columns of theſe Tables, are the whole values. That is, 
The values in the ſecond column of every Table ſuppoſe 
the payments in the third column excuſed. And, in like 


manner, the values in the th;rd column ſuppoſe the pay- 
ments in the ſecond excuſed, 


S UPPLEMENT. 421 
TABLE IV. (a) 


Shewing the Probabilities of Life in the Diſtrict of VAup, 
SWITZERLAND, formed from the Regiſters of 43 Pas 
riſnes, given by Mr. Muret, in the Firſt Part of the 
BERN Memoirs for the Year 1766, 


— 


Age. 
o 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2 
25 
26 
27 
28 
29 


30 


n 


1000 


811 


| $77 


572 
567 


563 


—— 


e.. 


Age. 


Living 


314 


299 


Decr. 


se o 0 0 | © © © O | d | way oo | aan | 


| 


| 


ee 


286 


274 
262 
250 
236 
220 
202 
184 


(a) All the Bills, from which this and the following Tables are 


formed, give the numbers dying under x as well as under 2 years; 
and, in the numbers dying under 1, are included, in the county 
pariſh in Brandenburg, and at Berlin, all the ſtill-borns. All the bs 
alſo give the numbers dying in every period of five years. 
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TABLE V. 
Shewing the Probabilities of Life in a Country Pariſh in 


BRANDENBURG, formed from the Bills for 50 Years, 


from 1710 to 1759, as given by Mr, SUSMILCH, in 
his Gottliche Orduung, page 43. 


— 


Age. | Living. | Deer. Age. Living. | Deer. Akte. Living. Deer. 
0 10000225 31 482 5 62260 12 
14 775 57 32477 5 [63248012 
2 | 718| 31 [33472 5 [64236 12 
3 | 687] 2324. 42 5 224 11 
664/22 35 | 462] 6 ||66 | 213] 11 | 
| 5 | 642] 20 36 | 456] 6 [67 | 202] 12 | 
{ 6 | 622] 15 [37 | 450]: 6 || 68 | 190] 12 
| 7 | 607] 1238444] 6 |169 | 178| 12 
| © | 595] 101139 | 438] _6 1170 | 166| 13 
95858 |\7o\43z| 3 [[71 | 153) 25 
(10 | 577] 7 1141 | 427] 5 [| 72 | 136 16 
114 570] 6 [42422 5 ||73 | 122] 15 
12 564] 5 1143 | 417] 5 174 | 107] 14 
(13 | 559] 5144 |4221_® 175 | 93] 13 
j-|_554| 5 ||45 | 4*7| 6 ||76 80 12 
15 | 549] 5 [45 40% 6776 9 
©] 544] 51147 | 394] 678 59 8 
539] 400483880 72.2 

535 4 ||49 | 381]_7 ||80'| 44] 6 

31} _4 1150 | 374] 7 |81 | 38] © 

5271 3 81 367 $ j|82 | 32 6 

522] 5 [52 | 359 8 83] 25] 6 

517 5 [533510 8 [84 | 21 8 

512] 5 | 343|_9 ||85 |"15| 4 
07] _»5 155 | 334] 10 j|86 | 12 3 

502] 4 \||56 | 324] 10 || 87 | 2 

498] 3 |j57 | 314] Io || 88 6] 2 

495] 358303 11 89 | 41 

492] 3159 | 203] 11 [go p21 | 

489] 2602821191 2] 1 
4861 4 1161 | 271] 11 92 1 ft 
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TA WB I. 
Shewing the Probabilities of Life in the Pariſh of 


HoLy-Cross, near Sun ewsBURY, formed from 
a Regiſter kept by the Rev. Mr. Gor/uch, for 


20 years, from 1750 to 1770. 


423 


Sce Page 192, 


259, 263. 
| Age. | Living. | Decr. || Age. Living. | Decr, | Age. | Living. Decr. _ 
O [1000[178 || 31 | 481] 5 [62253 10 
1 | 882] 60 || 32 | 476] 5 [||63 | 243} 10 
2 762 45 ||33 | 472] 5 [[ | 233_10 
3 | 717] 35 || 34 |_466]_© [165 223 10 
4 682 23 || 35 | 460] 6 ||66 | 213] 10 
5 | 659] 23 || 36 | 454| 7 ||07 | 203] 10 
1 6 | 636] 18 || 37 | 447] 7 [68 | 193] 11 
| 7 | 618] 14 || 38 | 440] 7 [2.182611 
| 8] 04] 9139 [.433_7 1170 | 171] 10 
9 4. 595 F | 40 4266 8 [71 | 101] 10 
[10 | 599] 4 41 | 418] 8 [| 72 | 131) 9 
111 585} 4 42410 9 73 142 8 
12 581] 443 | 401] 8 ||74 | 134! 8 
131 577] 4 jj4+|_393]_7_ [75 | 126] 7 
14 | 573] 4 45 | 386] 7 76 | 119] 7 
15 | 509] 4 463790 7 [77 | 112] 7 
16 | 565] 5 [[47 | 372] 7 [17S | 105] 7 
117 | 560] 5 48365] 6 [7 93; 8 
18 | 555] 5 \149 | 2:9]_© [8 | go 9 
[79 £50] 5 50353 © 81 81610 
20 | 545 51 | 347] 7 [8271 10 
21 | 539] 752 | 340] 7 [83 | 61] 10; 
22 | 532] 753 | 333] 7 4 |__51}_ 10 
23 | 525] 7 343200 885 410 9 
24. 518| © 55 | 315] 8 [86 231-8 
25 | 512] 6 j]56 | 310] 9 87 24 7 
26 | 5060 5 5730109 88 17] 6 
27 | 5010 5 58 | 292] 9 [89 110 4 
28 | 496} 5 ||59 | 283] 10 flo | 7 2 
£9 1. 491i__- jj60 | 273] 10 191 51 
| 30 | 486] 5 (161 2631 10 92 1 
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TABLE VII. 
Shewing the Probabilities of Life at VIENNA, 


formed from the Bills for Eight Years, as given 


by Mr. SusmiLcn, in his Gotiliche Cy; 
Page 32, Tables. 


EA Living. Decr. | | Age. | Living.) Derr. AE: [Liring._|Decr 
o [1495[682 ||31 | 364| 6 ||62 | 129] 6 
1 | 8131107 32 | 358] 5 j[63 | 123] 7 
2 | 70b| 6133 | 353] 6 |]64 | 116| 7 
3 | 645| 46 34 | 347 1 65 109] 8 
| 4 | 5991] 33 || 35 | 340 8 66 | 101] 8 
| 5 | 566] 30 ||35 | 332] 81167 | 93] 8 
6 | 536] 20 ||37 | 324| 8 [68 | 85] 7 
7 | 516] 11 1138 | 316] 9 |169 | 78] 7 
8 | 50s] 9 32. 32 9.7% 7 
9. | 496 140 | 298| 8 | 71 05] 5 
10% 489] 641 | 290] 7 ||72 | 6o| 5 
It | 483] 5 [42 | 283] 6 || 73 55] 4 
12 | 478] 51143 | 277] 6 ||74 | 5x1 4 | 
13 | 473] © [44 | 271] 7 1195 5 
14 | 467]_© i114; | 264]. 8 76 42| 5 
15 461 6 46 250 9 77 3774-5 
116 | 455] 71147 | 247] 91178 | 32] 5 
1 448] 61148 | 238] 9 . 
18 | 442] 6 49 | 229] 9 80 231 3 
19. 436 8] 90 | 220] 8 ||81 20] 2 
20 | 430] 5 51 | 212] 71182 | 19] 2 
[21 | 425] 5 f | 205| 7 183 | 16] 2 
22 | 420] 5 1155 | 198] 7 1134 | 14| 2 
23 415 6 54 121 2 85 12 2 
24 409 655 ³ 184 $ 1186 10 2 
125 | 493] 561760 8 [8768 2 
26 397 6 57 Ga 9.1199 1} © 2 
27 | 391] 7 ||58 | 159f 8 89" BS. - BD. 
128 | 381] 7 ||59 | 151] 890 HB) 
29 | 377]__2_||60 | 143] 7 %% | 2| 1 
{7o-| 370] 6 ||61 | 136] 7 JN 


to 
8 


Shewing 
from the Bills for Four Vears, from 1752 to 1755, 


wo by Mr. SUSMILCH (a), in his Gattiiche Ordnung, 
ol, II. page 37, Tables. 


SUPPLEMENT. 425 


TABLE Vill. 


the Probabilities. of Life at BERLIN, formed 
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IO 
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| O cow Own | 0 =O | a 


nth. 


. | Living 


368 


Decrs. 
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151 
61 


{> 
45 


21 


** 


000 % 80 ee Own 281 9 eA& 
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Age. 


Living 
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(4) This writer has alſo given the bills of the pariſh of 


St. Peter's at BERLIN, for 24 years; and a Table formed from 


The 


them, agrees nearly with this, 
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The following facts came to my know- 
ledge too late to be inſerted in their proper 
places. They furniſh additional evidence 
for ſome of the obſervations I have made; 
and, therefore, I have choſen to introduce 
an account of them here, rather than en- 
tirely omit them. 

An exact account was taken in Augv:c, 
1772, by the deſire of the Earl of Shelburne, 
of the number of families, and of inhabi- 
tants in CALNE, a manufacturing town in 
Wiltſhire.—The nutaber of married perſons 
and heads of families was 1102; of /ing/e 
heads of families, 241; of children, 1614 ; 
of lodgers and ſervants, 510; of families, 
776 ; and of inhabitants of all ages and con- 
ditions, excluſive of 58 in the poor-houſe, 
3467 ; or near 4+ to a family. 

About the ſame time an exact account 
was taken alſo of the town and pariſh of 
WrycomBe in Butkinghamſhire, and the 
number of families in the fun was found 
to be 432; and of inhabitants, excluſive of 
46 in the poor-houſe, 2152, or 5 to a Va- 


The numbers Zorn at BERLIN, during the 4 years abovemen- 
tioned, were, males, 9219 ; females, 8743; Or 21 to 20. 
The numbers that died under 2 years of age, were, males, 3118; 
females, 2623 : or 7 to 6. 

The numbers that died upwards of 80 years of age, were, 
males, 1353 females, 215; or gato 8. 

The numbers that died between 91 and 105, were, males, 21; 


Females, 55. 


mily. 


\ 
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mily, In that part of the pariſh which lies 
in the country, were 68 families, and 309 
inhabitants, or 4+ to a family. | 
At ALTRINGHAM, a market-town in 
Cheſhire, according to an accurate ſurvey 
made in July laſt, the number of houſes was 
248, of inhabitants, 1029 ; or 4+ to a Hout. 
St. Michael's, a ſmall pariſh in the cen- 
ter of the town of CHESTER, contains, ac- 
cording to a very exact account taken under 
the direction of Dr. HayGARTH, 246 males, 
372 females, 166 married perſons, 41 wis 
dows, 21 widowers, 137 children under 15 
years of age, 151 families, 125 houſes, and 
618 inhabitants, or 4 to a family, and 44 
to a houſe. 


At BikMINGHAM, in the year 17009, 
The inhabitants were 15032 
The houſes — = 2504, or 6 to a horſe, 
TN In 1750, 
The inhabitants were 23688 
The bouſes — — 4170,0r 57s toa houſe, 


In 1770, 
The males were — 15363 
The females — — 15441 


Total of Inhabitants in 1770-30804 
Houſes — — — 6025, or 5y 
to a houſe. 


We 


* 
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We may ſee, in this account, the progreſs 
of luxury at BIRMINGHAM ; the houſes there 
having increaſed ſo much faſter than the in- 
habitants, that 600 houſes now contain no 
more people than 511 contained 70 years 
ago, 
he a hundred ſmall towns and pariſhes in 
the generality of Roven, 26 in the gene- 
rality of Lyons, and 16 in the generality of 
AUVERGNE in FRANCE, the married men 
and widowers were a few years ago 199163 
the married women and widows 22494 ; the 
males 47817; the females 51185; the inha- 
bitants of all ages and conditions 99002; 
the families, 24910, or nearly 4 to a family. 
See Recherches ſur la Population, par M. 
Meſſance, page 8, 26, 62. 

Similar accounts of Norwich, Mancheſter, 
Leeds, Shrewſbury, Northampton, Newbury, 
Rome, the diſtrict of Vaud in Switzerland, 
&c. &c. may be found in page 183, &c. and 
the beginning of the Supplement. 


At GAINSBROUGH, in Lincolnſhire, a re- 
Siſter has been kept for many years of the 
chriftevings, weddings, and burials, in which 
are particularly diſtinguiſhed the numbers of 
each ſex dying at every age in every month. 
I have lately obtained, through the afliſtance 
of a friend who lives in this town, a copy 
of this regiſter for 20 years back, or from 
1752 to 1771. The annual medium of 
E chriſten- 
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chriſtenings during this period, including all 
among diſſenters, has been 126; of wed- 
dings, 34; of burials, 105. — The weddings 
in ſummer (July, Auguſt, September) have 
been 130. In winter (December, January, 
March) 144. In autumn, 188. In ſpring, 
218. The chriſtenings in ſummer (June, 
July, Auguſt, and September) have been 
779. In winter (December, January, Fe- 
bruary, March) 811. The burtals in the 
ſame four ſummer months, have been 590. 
In the four winter months, 765. The mor- 
tality of ſummer, therefore, in this town, is 
leſs than the mortality of winter, in the pro- 
portion of 40 to 52. See the note in p. 371. 
The burials in April and May have been 
390. In Ocfober and November, 345.— The 
chriſtenings in April and May have been 427. 
In Ofober and November, 410 


Died 
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At GAINSBROUGH, | Males. Females. 
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| Died under 20 525 | 485 [1010 
Between 20 and 25 32| 39 Wo 
| 25 and 30 25 41 66 
ö 
35 and 40] 28 35 63 
$0 4nd 45] 35] 39] 65] 
45 and 50 35 25 60 
20 and 35| 47| 48| 97 
85 and 60] 53 49 102 
o and 65 57 73130 

65 and 70 43] 50 93 

70 and 75 51 651] 102 

75 and 80 31 30 61 

80 and 101 32 49 Br: 

Of all ages in 20 years | 1024 [1046 |2070 


— 


According to this Table, one-half of all 
that are chriſtened live to 22 years of age; 
and 81 of 2070, that is 1 in 252, live to 
80, of whom the major part, in the propor- 
tion of 49 to 32, are females. 

The town and pariſh of GainsBROUGH 
conſiſt of 920 houſes; of which 161 are 
houſes in the hamlets and country round the 
town. 


A TABLE 
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A TABLE ſhewing the numbers 
who have died at all ages for 10 years, in 
two towns, and 13 pariſhes, in the generali- 
ties of Lyon and Rouen in France. Taken 
from Recherches ſur la Population, &c. par 


M. Meſſance. 
Died under 5 2167 
From $5 to 10 290 

10 0 20 — 279 
20 to JO 309 
30 to 40—— 307 
40 to 50 297 

50 to 
bo to 70 341 
70 to 80 304 
80 to 90 195 
go to 100 22 
4354 


I 


